INTRODUCTION 


General  Instrument  Corporation  is  a  world  leader  in  developing  technology,  systems 
and  product  solutions  for  the  interactive  delivery  of  video  and  data.  Gl's  success  results 
from  dedication  in  leading-edge  technology  through  intensive  research  and  develop- 
ment, high  quality,  low-cost  manufacturing  and  superior  customer  service  and  support. 

The  Power  Semiconductor  Division,  (PSD)  of  General  Instrument  Corporation,  is  the 
world  leader  in  the  design,  manufacture,  and  sale  of  low-to-medium  power  rectifiers  and 
transient  voltage  suppressors  in  axial,  bridge,  surface  mount,  and  array  packages. 
These  products  are  used  throughout  the  electrical  and  electronics  industries  to  condition 
current  and  voltage  and  to  protect  electrical  circuits  from  power  surges.  The  demand  for 
increased  electronic  functions,  global  sourcing,  and  higher  levels  of  reliability  within  the 
consumer  electronics,  telecommunications,  electronic  lighting  ballast,  computer,  and 
automotive  markets  is  helping  to  drive  the  growth  of  PSD's  business  worldwide. 

The  success  of  General  Instrument  PSD  is  the  result  of  a  remarkable  group  of  people 
worldwide,  all  firmly  committed  to  Total  Customer  Satisfaction.  Although  the  manage- 
ment at  General  Instrument  remains  fully  responsible  for  the  quality  of  goods  delivered, 
we  strongly  believe  that  success  can  only  be  assured  by  empowering  our  employees  to 
meet,  if  not  exceed,  the  needs  and  wishes  of  our  customers. 

PSD's  strengths  are  the  quality  of  its  products,  its  strong  worldwide  sales  and  distribu- 
tion channels,  and  the  value  added  manufacturing  of  its  worldwide  operations  which 
enables  PSD  to  effectively  compete  globally  in  all  major  end  markets.  The  Division  is 
the  market  share  leader  in  North  America,  Southeast  Asia  and  Europe  with  69%  of  its 
sales  generated  outside  of  North  America.  PSD  is  also  the  largest  non-Japanese  sup- 
plier of  axial,  surface  mount  and  bridge  rectifiers  to  the  Japanese  market. 

The  information  contained  in  this  data  book  is  intended  to  provide  the  necessary  tech- 
nical support  data  to  assist  the  design  engineer.  It  is  our  policy  to  maintain  high  stan- 
dards of  product  manufacturing.  The  General  Instrument  symbol®,  printed  on  every 
component,  ensures  that  it  reaches  the  highest  level  of  quality  and  reliability.  In  the 
complex  and  competitive  semiconductor  industry,  high  standards  of  quality  using  the  lat- 
est methods  of  statistical  quality  controls  are  of  the  utmost  importance  since  they  consti- 
tute for  our  customers,  the  assurance  of  reliable  product  performance.  All  of  PSD's 
existing  manufacturing  facilities  are  ISO9001  approved. 

Not  every  application  problem  can  be  solved  using  a  standard  device,  in  this  case  we 
often  develop  special  products  to  meet  the  customers  requirements.  If  in  doubt,  call 
your  local  Sales  Office  or  our  applications  Engineering  Laboratory  for  further  informa- 
tion. 
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 DRAWINGS  

All  dimensions  are  in  inches  and  (millimeters.)  Figures  not  to  scale. 


 PRO  ELECTRON  TYPE  DESIGNATION  CODES  

The  first  letter  gives  information  about  the  material  used  for  the  active  part  of  the  device,  where  "B"  indicates  silicon. 

The  second  letter  indicates  the  primary  function  of  the  device,  where  "A"  is  for  low-power  signal  diodes,  "Y"  is  for 
rectifying  diodes  and  "Z"  for  voltage  reference  or  regulator  diodes.  (TVS  if  W  follows  Z). 

The  serial  number  follows  the  first  two  letters.  It  may  either  be  a  number  from  100  to  999  or  a  letter  (e.g.  W  after  Z 
indicates  TVS)  followed  by  a  number  from  10  to  99. 

A  suffix  may  be  added  to  show  Vrrm  for  a  rectifier  or  Vwm  for  a  TVS  (note:  within  the  suffix  a  "V"  is  used  instead  of 
a  decimal  point).  Examples:  BZW04-8V5,  BYV32-150 

JEDECTYPE  DESIGNATION  CODES 

The  first  number  (which  is  followed  by  the  letter  "N")  indicates  the  number  of  leads  minus  1 .  This  is  followed  by  the 
serial  number.  Example  1N5817,  3N254 

"All  technical  information  mentioned  in  this  Product  Catalog  is  intended  for  representative  use  and  application  guid- 
ance and  never  indicates  that  we  will  guarantee  or  make  approval  of  ownership  right  by  ourselves  or  a  third  party." 


NOTICE  OF  REVISION  OF  JEDEC  REGISTERED  CASE  OUTLINES 

The  following  case  outlines  have  undergone  a  revision  of  outline  names  as  shown  below: 

OLD  OUTLINE  NEW  OUTLINE 

DO-15   DO-204AC 

DO-41   DO-204AL 

TO-3P   TO-247AD 
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PRODUCT  PORTFOLIO 


The  Power  Semiconductor  Division  (PSD)  is 
a  leading  producer  of  discrete  rectifying 
devices,  transient  voltage  suppressors 
(TVS),  and  bridge  assemblies.  With  manu- 
facturing facilities  in  the  United  States, 
Ireland,  Taiwan  and  China  (1996),  General 
Instrument  (PSD)  offers  a  wide  selection  of 
devices  employing  ultrafast  and  Schottky 
silicon  technologies. 

All  devices,  including  bridges  and  TVS 
components,  are  available  in  surface  mount 
configurations  (SMD's).  General  Instrument 
PSD  provides  components  for  a  multitude  of 
electronic  applications  worldwide. 
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QUALITY 




It  is  the  policy  of  General  Instrument  Corporation 
to  design  manufacture  and  deliver  products  and 
service  which  conform  to  specifications  and 
satisfy  customer  requirements  and  expectations 
in  every  way.  The  Corporation's  goal  is  to 
achieve  error-free  performance  and  zero  defects 
in  all  aspects  of  its  operations. 

The  General  Instrument  Quality  Program  will 
continue  to  promote  both  the  quality  and  reliabili- 
ty of  the  Corporation's  products  and  service 
while  establishing  uniformity  of  purpose  across 
the  entire  company. 

is  a  symbol  of  General 
m  Instrument's  commitment  to  total 

I       ^  customer  satisfaction.  It  means  the 
^^^^  customer  comes  first...  the  customer  is 
prime.  And  it  encompasses  every  phase  of  our 
operation  from  product  design  through  quality, 
reliability,  delivery  and  service.  C  is  a  constant 
reminder  of  our  dedication  to  these  principles. 


@  General  Instrument 

Power  Semiconductor  Division 
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General  Instrument  Corporation 
Environmental,  Health  and  Safety  Policy 

POLICY  STATEMENT 

It  is  the  policy  of  the  Company  to  operate  worldwide  in  a  manner  which  protects  the  environment 
and  the  health  and  safety  of  our  employees  and  of  the  citizens  of  the  communities  where  we  have 
an  impact.  Excellence  in  health,  safety  and  environmental  protection  is  essential  to  our  continued 
success  and  is,  therefore,  a  shared  responsibility  and  a  common  goal  for  all  Company  employees. 

GUIDING  PRINCIPLES 

7.      The  Company  will  comply  with  environmental,  health  and  safety  laws  and  regulations  and 
with  Company  standards  and  procedures  established  to  protect  human  health  and  the 
environment. 

2.  On  an  ongoing  basis,  the  company  will  assess  the  environmental,  health  and  safety  risks  of 
its  activities,  take  steps  to  reduce  these  risks,  and  plan  for  the  responsible  management 
of  emergencies. 

3.  The  Company  will  initiate  and  encourage  communication  that  will  foster  responsible 
environmental  management  and  prevent  injury  and  illness  in  the  workplace. 

4.  The  Company  will  ensure  that  its  employees  have  the  knowledge,  resources,  incentive  and 
authority  to  implement  these  guiding  principles. 

5.  The  Company  supports  the  principles  of  sustainable  development  in  its  use  of  energy  and 
raw  materials  and  in  the  design  of  its  products  and  the  design  and  operation  of  its  facilities. 

6.  The  Company  will  measure  its  adherence  to  these  guiding  principles  and  correct  any 
deficiencies. 

7.  Recognizing  that  conducting  business  in  a  manner  protective  of  health,  safety  and  the 
environment  is  an  ongoing  process,  affected  by  changing  scientific  knowledge,  laws  and 
business  and  social  needs,  the  Company  will  continuously  evaluate  and  improve  its 
policies  and  programs. 


®  General  Instrument 

Power  Semiconductor  Division 
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BRIDGE  RECTIFIERS 

0.5  AMPERE  TO  35.0  AMPERES 
50  VOLTS  TO  1 000  VOLTS 
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INTRODUCTION  TO  BRIDGE  RECTIFIERS 


Bridge  rectifiers  are  essential  for  any  electronic  equipment  which  requires  full  waver  rectification  of  an  AC  power  source. 
The  bridge  rectifier  is  comprised  of  four  separate  rectifier  components  configured  into  a  "bridge"  arrangement  in  a  single 
package.  This  is  illustrated  in  Fig.  1.  The  bridge  rectifier  converts  alternating  current  (AC)  into  direct  current  (DC).  General 
Instrument,  PSD,  manufactures  a  complete  line  of  bridge  rectifiers  which  can  meet  the  power  and  case  style  requirements 
of  almost  all  electronic  equipment.  The  various  case  designs  are  shown  below  in  Fig.  2. 


Fig.1 


MB2M  MB2S  DFS  DFM 


KBPM  KBU  GBPC1/6  GBPC  12-35W     GBPC  12-35 
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BRIDGE  RECTIFIER 


Part  numbering  system  for  all  parts  excluding  JEDEC  registered,  Pro  Electron  and  industry  standard  parts. 


Nl  BRIDGE 


MB  =  Mini  Bridge  package  style 
Y  =  Reverse  voltage  MOO) 
2  =  200V 

4  =  400V 
6  =  600V 

A  =  Type  Designator 
M  =  thru-hole  mount 

5  =  Surface  mount 

7777  =  Customer  specific  instructions 
(not  shown  in  databook) 


2.  DFM/DFS 

a)  STANDARD 
DFYYYA-ZZZZ 

DF  =  DIP  Frame  package  style 

YYY  =  Reverse  Voltage 

005  =  50V  06  =  600V 

01  =100V  08  =  800V 

02  =200V  10  =  1000V 

04  =  400V 

A  =  Type  Designator 
M  =  thru-hole  mount 

5  =  Surface  mount 

7777  =  Customer  specific  instructions 
(not  shown  in  databook) 

b)  ENHANCED 

FnFIVA-7777 

EDF  =  Enchanced  "DF" 
1  =  1  Amp 

Y  =  Reverse  Voltage 

A=  50V  C  =  150V 

B  =  100V  D  =  200V 

A  =  Type  Designator 
M  =  thru-hole  mount 
S  =  Surface  mount 

3.  WM 
XWYYYM-ZZZZ 

X  =  Forward  Current 
"blank"  =  1 .5  Amp 
2  =  2.0  Amp 

W  =  "W  package  style 

YYY  =  Reverse  Voltage 
005  =  50V  06  =  600V 

01  =  100V         08  =  800V 

02  =  200V         10  =  1000V 
04    =  400V 

M  =  Miniature  Silastic  Passivated 

ZZZZ  =  Customer  specific  instructions 
(not  shown  in  databook) 


KBPM 

XKBPYYYM-7777 

X  =  Forward  Current 
"Blank"  =  1  Amp 
2  =  2  Amp 


KBP  -  Pa. 


K  =  silicone 
designator 
B  =  Bridge 
P  =  Plastic 


Style. 


passivated  chips 


YYY  =  Reverse  Voltage 
005=  50V         06  =  600V 

01  =  100V         08  =  800V 

02  =200V         10=  1000V 
04  =400V 

M  =  thru  hole  mount  designator 


=  Customer  specific  instructions 
(not  shown  in  databook) 


5.  GBPC 

f!RPrXYYYVA-7777 

GBPC  =  Glass  passivated  Bridge 
Case  style 

XX  =  Forward  Current 
1  =3  Amp        15  =  15  Amps 
6=6  Amps       25  =  25  Amps 
12  =  12  Amps      35  =  35  Amps 

YYY  =  Reverse  Voltane 
005  =  50V  06  =  600V 

01  =100V        08  =  800V 

02  =  200V         10  =  1000V 
04  =400V 

A  =  Lead  type  designator 
ffor  1 2  Amps  -  35  Amps) 
W  =  Wire  leads 

"Blank"  =  Faston  lug-terminals 


=  Customer  specific  instructions 
(not  shown  in  databook) 

6.  GBL/KBL 

ARIYYY.7777 

A  =  Type  Designator 
G  =  Glass  passivated  chip 
K  =  silicone  rubber  passivated  chips 
designator 

BL  -  "Bridge  with  in-Line" 
mount  designator 

YYY  =  Reverse  Voltage 
005  =  50V  06  =  600V 

01  =100V        08  =  800V 

02  =200V         10  =  1000V 
04  =400V 

ZZZZ  =  Customer  specific  instructions 
(not  shown  in  databook) 


GBU/KBU 
ABUXY-ZZZZ 

A  =  Type  Designator 

G  =  Glass  passivated  chip 

K  =  silicone  rubber  passivated  chips 

designator 

BU  =  Bridge  with  Universal  mounting  hole 
package  style 

X  =  Forward  Current  ( in  Amps) 

YYY  =  Reverse  Voltage 
005=  50V         06  =  600V 

01  =  100V        08  =  800V 

02  =200V         10  =  1000V 
04   =  400V 

ZZZZ  =  Customer  specific  instructions 
(not  shown  in  databook) 
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QUICK  GUIDE  TO  BRIDGE  RECTIFIERS 

'oM  

0.5 

0.5 

0.9 

1.0 

1.2 

1.0 

1.5 

1.5 

 il  

 20  

2.0 

2  0 
 ^  

<?Ta(Q) 

40 

40 

45 

40 

45 

75 

25 

50 

45 

25 

50 

,  22  

SURGE(C) 

30 

30 

45 

50 

45 

30 

50 

50 

45 

60 

60 

150 

Vn=50(V) 

B4UL.bUUG(l ) 

□F005M 

B40CI000G 

3N246 

W005G 

KBP005M 

^vvyuDO 

9KRPDDRM 

3N253 

VR=  1  UU^V) 

tsoUOOUUo(l  ) 

DF01M 

B80C1000G 

3N247 

W01G 

KBP01 M 

RRrtPi  Rnn 

DOUO  1  OUVJ 

2W01G 

2KBP01 M 

3N254 

Vo— mhvvi 

V  H-tUUI  Y  | 

MB2M 

MB2S 

B125C800G(1 ) 

DF02M 

B125C1000G 

3N248 

W02G 

KBP02M 

B125C1500 

2W02G 

2KBP02M 

3N255 

Vr=400(VI 

MB4M 

MB4S 

B250C800GI1) 

DF04M 

B250C1000G 

3N249 

W04G 

KBP04M 

B250C1500 

2W04G 

2KBP04M 

3N256 

Vr=600(V) 

MB6M 

MB6S 

B380C800G(1) 

DF06M 

B380C1000G 

3N250 

W06G 

KBP06M 

B380C1500 

2W06G 

2KBP06M 

3N257 

Vr=800(V) 

DF08M 

3N251 

W08G 

KBP08M 

2W08G 

2KBP08M 

3N258 

Vr=1000(V) 

DF10M 

3IM252 

W10G 

K8P10M 

2W10G 

2KBP10M 

3N259 

QUICK  GUIDE  TO  BRIDGE  RECTIFIERS  (cont'd) 


MA) 

4.0 

4.0 

4.0 

40 

6.0 

6.0 

8.0 

8.0 

eTA<q 

40 

50 

100TC 

100TC 

100Tc 

100  Tc 

100  Tc 

100Tc 

SURGE(C) 

150 

200 

150 

300 

175 

250 

200 

300 

Vr=50(V) 

GBL005 

KBL005 

GBU4A 

KBU4A 

GBU6A 

KBU6A 

GBU8A 

KBU8A 

Vr=100(V) 

GBL01 

KBL01 

GBU4B 

KBU4B 

GBU6B 

KBU6B 

GBU8B 

KBU8B 

Vr=200(V) 

GBL02 

KBL02 

GBU4D 

KBU4D 

GBU6D 

KBU6D 

GBU8D 

KBU8D 

Vr=400(V) 

GBL04 

KBL04 

GBU4G 

KBU4G 

GBU6G 

KBU6G 

GBU8G 

KBU8G 

Vr=600(V) 

GBL06 

KBL06 

GBU4J 

KBU4J 

GBU6J 

KBU6J 

GBU8J 

KBU8J 

Vr=800(V) 

GBL08 

KBL08 

GBU4K 

KBU4K 

GBU6K 

KBU6K 

GBU8K 

KBU8K 

Vr=1000(V) 

GBL10 

KBL10 

GBU4M 

KBU4M 

GBU6M 

KBU6M 

GBU8M 

KBU8M 

QUICK  GUIDE  TO  BRIDGE  RECTIFIERS  (cont'd) 


l°(A) 

3.0 

6.0 

12.0 

15.0 

25.0 

35.0 

OTc(C) 

50 

100 

55(2) 

55(2) 

55 

50 

SURGE(C) 

60 

175 

200 

300 

300(2) 

400(2] 

Vr=50(V) 

GBPC1005 

GBPC6005 

GBPC12005,2, 

GBPC15005,2) 

GBPC25005(2) 

GBPC3550(Z, 

Vr=100(V) 

GBPC101 

GBPC601 

GBPC1201(2) 

GBPC1501(2) 

GBPC2501(2, 

GBPC3501(2) 

Vr=200(V) 

GBPC102 

GBPC602 

GBPC1202(2| 

GBPC1 502(2) 

GBPC2505(2) 

GBPC3505(2) 

Vr=400(V) 

GBPC104 

GBPC604 

GBPC1204(2) 

GBPC1 504(2) 

GBPC2504(2) 

GBPC3504(2) 

Vr=600(V) 

GBPC106 

GBPC606 

GBPC1206(2i 

GBPC1 506(2) 

GBPC2506(2) 

GBPC3506(2) 

Vr=800(V) 

GBPC108 

GBPC608 

GBPC1208(2) 

GBPC1508(2, 

GBPC2508(2) 

GBPC3508(2) 

Vr=1000(V) 

GBPC1 10 

GBPC610 

GBPC1210(2) 

GBPC1510(2) 

GBPC2510l2) 

GBPC3510(2) 

NOTES: 

(1)  Add  "DM"  suffix  to  indicate  dual-in  line  package  (DFM  Cases  Style) 

(2)  Add  "W  suffix  for  wire  leaded  version 
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PATENT  PENDING  PATENT  PENDING  PATENT  PENDING 


MB2MTHRU  MB6M 


MINIATURE  GLASS  PASSIVATED  SINGLE-PHASE  BRIDGE  RECTIFIER 

 Reverse  Voltage  -  200  to  600  Volts    Forward  Current  -  0.5  Ampere  


Case  Style  MBM 


+  _ 

1 

0  P«JfJM| 

1 

J95fZ4lj   ril  

O  P'S  IMP'  I 

wWmm  I 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory  Flammability 
Classification  94V-0 

♦  This  series  is  UL  recognized  under  Component  Index, 
file  number  E5421 4 

♦  Glass  passivated  chip  junctions 

♦  High  surge  overload  rating:  35A  peak 

♦  Saves  space  on  printed  circuit  board 

♦  High  temperature  soldering  guaranteed: 
260°C/10  seconds,  at  5  lbs.  (2.3kg)  tension 


It 


MECHANICAL  DATA 


Dimensions  in  inches  and  (millimeters) 


Case:  Molded  plastic  body  over  passivated  junctions 
Terminals:  Plated  leads  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Polarity  symbols  marked  on  body 
Mounting  Position:  Any 
Weight:  0.078  ounce,  0.22  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

MB2M 

MB4M 

MB6M 

UNITS 

Device  marking  code 

2 

4 

6 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

200 

400 

600 

Volts 

Maximum  RMS  voltage 

Vrms 

140 

280 

420 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

200 

400 

600 

Volts 

Maximum  average  forward  output  rectified 
current  at  Ta=30°C  -  on  glass-epoxy  P.C.B.  (note  1) 
on  aluminum  substrate  (note  2) 

l(AV) 

0.5 
0.8 

Amp 

Peak  forward  surge  current  8.3msec.  single  half  sine- 
wave  superimposed  on  rated  load  (JEDEC  Method) 

Ifsm 

35.0 

Amps 

Rating  for  fusing  (t<8.3ms) 

l2t 

5.0 

A2sec 

Maximum  instantaneous  forward  voltage  drop 
per  leg  at  0.4A 

Vf 

1.0 

Volts 

Maximum  DC  reverse  current  at  Ta=25°C 
rated  DC  blocking  voltage  per  leg  Ta=125°C 

IR 

5.0 
500 

HA 

Typical  junction  capacitance  per  leg  (note  3) 

Cu 

13.0 

pF 

Typical  thermal  resistance  per  leg    (note  1) 

(NOTE  1 ) 
(NOTE  2) 

Reji 
Roja 
Roja 

20.0 
85.0 
70.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-55  to +150 

C 

NOTES: 

(1)  On  glass  epoxy  P.C.B.  mounted  on  0.05  x  0.05"  (1.3  x  1.3mm)  solder  pads 

(2)  On  aluminum  substrate  P.C.B.  with  an  area  of  0.8  x  0.8"  (2.13  x  20mm)  thick  mounted 
on  0.05  x  0.05"  (1 .3  x  1 3mm)  solder  pad  areas 

(3)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 
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i  General  Instrument 

Power  Semiconductor  Division 


RATINGS  AND  CHARACTERISTIC  CURVES  MB2MTHRU  MB6M 


FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
PER  LEG 


30 


1  1  1  1  1 1 1 

Tj=25°C 
f=1.0  MHz 

Jill  VJJ-JJ 

0.1  1  10  100  200 

REVERSE  VOLTAGE.  VOLTS 
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@  General  Instrument 

Power  Semiconductor  Division 


PATENT  PENDING  PATENT  PENDING  PATENT  PENDING 


MB2S  THRU  MB6S 


MINIATURE  GLASS  PASSIVATED  SINGLE-PHASE  SURFACE  MOUNT 

BRIDGE  RECTIFIER 

Reverse  Voltage  -  200  to  600  Volts     Forward  Current  -  0.5  Ampere  


Case  Style  MBS 


n 


o  "V  i?       f  r— i  1   i  \ 

"riJUJU 


_  I  Ml  &Ofl  HW  — 


T 

-  r 


■  ■  ■  ■•  jjii. 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory  Flammability 
Classification  94V-0 

♦  This  series  is  UL  recognized  under  Component  Index, 
file  number  E54214 

♦  Glass  passivated  chip  junctions 

♦  High  surge  overload  rating:  35A  peak 

♦  Saves  space  on  printed  circuit  boards 

♦  High  temperature  soldering  guaranteed: 
260°C/10  seconds  at  5  lbs.  (2.3kg)  tension 


Ul  ICI  IL    II  lU^A, 


MECHANICAL  DATA 


Case:  Molded  plastic  body  over  passivated  junctions 
Terminals:  Plated  leads  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Polarity  symbols  marked  on  body 
Mounting  Position:  Any 
Weight:  0.0078  ounce,  0.22  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

MB2S 

MB4S 

MBSS 

UNITS 

Device  marking  code 

2 

4 

6 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

200 

400 

600 

Volts 

Maximum  RMS  voltage 

Vrms 

140 

280 

420 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

200 

400 

600 

Volts 

Maximum  average  forward  output  rectified 
current  at  Ta=30°C             -  on  glass-epoxy  P.C.B.  (note  1) 
-  on  aluminum  substrate  (note  2) 

l(AV) 

0.5 
0.8 

Amp 

Peak  forward  surge  current  8.3msec  single  half  sine- 
wave  superimposed  on  rated  load  (JEDEC  Method) 

IFSM 

35.0 

Amps 

Rating  for  fusing  (t<8.3ms) 

m 

5.0 

A2sec 

Maximum  instantaneous  forward  voltage  drop 
per  leg  at  0.4A 

Vf 

1.0 

Volts 

Maximum  DC  reverse  current  at  Ta=25°C 
rated  DC  blocking  voltage  per  leg  Ta=125°C 

|R 

5.0 
500 

uA 

Typical  junction  capacitance  per  leg  (note  3) 

Cj 

13.0 

PF 

Typical  thermal  resistance  per  leg                 (note  1) 

(NOTE1) 
(NOTE  2) 

Rhja 
RejA 

R0JL 

85.0 
70.0 
20.0 

°CA/V 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-55  to  +150 

°C 

NOTES: 

(1)  On  glass  epoxy  P.C.B.  mounted  on  0.05  x  0.05"  (1.3  x  1.3mm)  pads 

(2)  On  aluminum  substrate  P.C.B.  with  an  area  of  0.8  x  0.8  x  0.25"  (2.0  x  2.0  x  0.64mm)  mounted 
on  0.05  x  0.05"  (1.2  x  12mm)  solder  pad 

(3)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 
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I  General  Instrument 

r  Division 


RATINGS  AND  CHARACTERISTIC  CURVES  MB2S  THRU  MB6S 


FIG.  1  -  DERATING  CURVE  FOR  OUTPUT 
RECTIFIED  CURRENT 


O  uj 

LU  (T 

□  a. 

cc  2 

<  < 
3 


0.8 
0.7 
0  6 
0.5 
0.4 
0.3 
0.2 


GUSs\ 

EPOXY 

P.C.B. 

RE 

SIST 

VE  OF 

INDL 

CTIV 

E  LOA 

3 

20  40  60  80  100  120  140  160 
AMBIENT  TEMPERATURE,  °C 


NON-REPETITIVE 
CURRENT  PER 


PEAK  FORWARD  SURGE 


NUMBER  OF  CYCLES  AT  60  Hz 


FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
PER  LEG 


O 

2  15 

5 

O  10 


1   1  Mill 

Tj=25°C 
f=1.0  MHz 

0.1  1  10  100  200 


REVERSE  VOLTAGE.  VOLTS 


®  General  Instrument 

1 6  Power  Semiconductor  Division 


B40C800DM  THRU  B380C800DM 

MINIATURE  GLASS  PASSIVATED  SINGLE-PHASE  BRIDGE  RECTIFIER 

 Reverse  Voltage  -  65  to  600  Volts  Forward  Current  -0.9  Ampere  


Case  Style  DFM 


T7" 


245K-21  OJBS(7 


0  300 17  SI 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory  Flammability 
Classification  94V-0 

♦  Glass  passivated  chip  junctions 

♦  Surge  overload  rating  of 
45  Amperes  peak 

♦  Ideal  for  printed  circuit  boards 

♦  High  temperature  soldering  guaranteed: 
260°C/10  seconds  at  5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  Molded  plastic  body  over  passivated  junctions 
Terminals:  Plated  leads  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Polarity  symbols  marked  on  body 
Mounting  Position:  Any 
Weight:  0.04  ounce,  1 .0  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

B40 
CS00DM 

B80 
CB00DM 

B12S 
C800DM 

B250 
CB00DM 

B380 
CBOODM 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

65 

125 

200 

400 

600 

Volts 

Maximum  RMS  input  voltage  R  +  C-load 

Vrms 

40 

80 

125 

250 

380 

Volts 

Maximum  average  forward  output  current  for 
free  air  operation  at  Ta=45°C            R  +  L-load 

C-load 

l(AV) 

0.9 
0.8 

Amp 

Maximum  DC  blocking  voltage 

Vdc 

65 

125 

200 

400 

600 

Volts 

Maximum  peak  working  voltage 

Vrwm 

90 

180 

300 

600 

900 

Volts 

Maximum  non-repetitive  peak  voltage 

Vrsm 

100 

200 

350 

650 

1000 

Volts 

Maximum  repetitive  peak  forward  surge  current 

Ifrm 

10.0 

Amps 

Peak  forward  surge  current 

single  sine  wave  on  rated  load  at  Tj=125°C 

Ifsm 

45.0 

Amps 

Rating  for  fusing  at  Tj=125°C  (t<  100ms) 

l2t 

10.0 

A2sec 

Minimum  series  resistor  C-load  at  Vrms  =  ±10% 

Rt 

1.0 

2.0 

4.0 

8.0 

12.0 

Ohms 

Maximum  load  capacitance  +50% 

-10% 

Cl 

5000 

2500 

1000 

500 

200 

MF 

Maximum  instantaneous  forward  voltage  drop 
per  leg  at  0.9A 

Vf 

1.0 

Volts 

Maximum  reverse  current  at  rated  repetitive 
peak  voltage  per  leg 

Ir 

10.0 

uA 

Typical  thermal  resistance  per  leg  (note  1) 

RejA 

R©JL 

40.0 
15.0 

x/w 

Operating  junction  temperature  range 

Tj 

-40  to +125 

°c 

Storage  temperature  range 

TSTG 

-40  to +150 

°c 

NOTES: 

(1)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead 

p.c.b.  mounted  on  o.5  x  o.5"  (13  x  13mm)  copper  pads  ^  General  Instrument 

17  Power  Semiconductor  Division 


RATINGS  AND  CHARACTERISTICS  CURVES  B40C800DM  THRU  B380C800DM 


FIG.1  -  DERATING  CURVE  OUTPUT  RECTIFIED 
CURRENT  FOR  B40C800DM...B125C800DM 


FIG.  2  -  DERATING  CURVE  OUTPUT  RECTIFIED 
CURRENT  FOR  B250C800DM...B380C800DM 


o  E 
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0       20     40     60      80     100    120  140 
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LU 

i 


OS 

Q  W 
or.  °= 
<  ^ 


1.0 


0.8 


0.4 


0.2 


P.C.B.  MOUNTED  ON 
0.51  X  0.51"  (13  X  13mm)  COPPER  PADS 
WITH  0.06r  (1.5mm)  LEAD  LENGTH 


20      40      60      80     100     120  140 
AMBIENT  TEMPERATURE,  °C 


FIG.  4  -  TYPICAL  FORWARD  CHARACTERISTICS 
PER  LEG 
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FIG.  3  -  MAXIMUM  NON-REPETITIVE  PEAK  FORWARD 
CURRENT  PER  LEG 


10  100 
NUMBER  OF  CYCLES  AT  50  Hz 


INSTANTANEOUS  FORWARD  VOLTAGE, 
VOLTS 


FIG.  5  -  TYPICAL  REVERSE  LEAKAGE 
CHARACTERISTICS  PER  LEG 
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FIG.  6  -  TYPICAL  JUNCTION  CAPACITANCE 
PER  LEG 
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@  General  Instrument 

Power  Semiconductor  Division 


B40C800G  THRU  B380C800G 


MINIATURE  GLASS  PASSIVATED  SINGLE  -  PHASE  BRIDGE  RECTIFIER 

 Reverse  Voltage  -  65  to  600  Volts  Forward  Current  -  0.9  Ampere  


Case  Style  WOG 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory  Flammability 
Classification  94V-0 

♦  Glass  passivated  chip  junctions 

♦  High  case  dielectric  strength 

♦  Typical  Ir  less  than  0.1  n/A 

♦  High  overload  surge  current 

♦  Ideal  for  printed  circuit  boards 

♦  High  temperature  soldering  guaranteed: 
260°C/10  seconds,  0.375"  (9.5mm)  lead  length 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Dimensions  in  inches  and  (millimeters) 


Case:  Molded  plastic  body  over  passivated  junctions 
Terminals:  Plated  leads  solderable  per  MIL-STD-750, 
Method  2026 
Mounting  Position:  Any 
Weight:  0.04  ounce,  1.1  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25'C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

B40 
CB00G 

B80 
C800G 

B125 
C800G 

B250 
CBOOG 

B380 
C800G 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

65 

125 

200 

400 

600 

Volts 

Maximum  RMS  input  voltage  R  +  C-load 

Vrms 

40 

80 

125 

250 

380 

Volts 

Maximum  average  forward  output  current  for 
free  air  operation  at  Ta=45°C  R  +  L-load 

C-Load 

l(AV) 

0.9 
0.8 

Amps 

Maximum  non-repetitive  peak  voltage 

Vrsm 

100 

200 

350 

600 

1000 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

65 

125 

200 

400 

600 

Volts 

Maximum  peak  working  voltage 

Vrwm 

90 

180 

300 

600 

900 

Volts 

Maximum  repetitive  peak  forward  surge  current 

Ifrm 

10.0 

Amps 

Peak  forward  surge  current 

single  sine  wave  on  rated  load  at  Tj=125°C 

Ifsm 

45.0 

Amps 

Rating  for  fusing  at                      Tj=125°C  (t<100ms) 

l2t 

10.0 

A2sec 

Minimum  series  resistor  C-load  at  Vrms  =  ±10% 

Rt 

1.0 

2.0 

4.0 

8.0 

12.0 

Ohms 

Maximum  load  capacitance  +50% 
-10% 

Cl 

5000 

2500 

1000 

500 

200 

HF 

Maximum  instantaneous  forward  voltage  drop 
per  leg  at  0.9A 

Vf 

1.0 

Volts 

Maximum  reverse  current  at  rated  repetitive 

peak  voltage  per  leg  Ta=25°C 

Ir 

10.0 

HA 

Typical  thermal  resistance  per  leg(NOTE  1) 

RejA 
Rex 

36.0 

c/w 

Operating  junction  temperature  range 

Tj 

-40  to +125 

°c 

Storage  temperature  range 

TSTG 

-40  to  +150 

°c 

NOTES: 

(1)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead  mounted  on  P.C.B.  at  0.375"  (9.5mm)  lead  lengths  with  0.2  x  0.2" 
(5.5  x  5.5mm)  copper  pads 
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RATINGS  AND  CHARACTERISTICS  CURVES  B40C800G  THRU  B380C800G 
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FIG.1  -  DERATING  CURVES  OUTPUT  RECTIFIED 
CURRENT  FOR  B40C800M...B125C800M 
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FIG.  2  -  DERATING  CURVES  FOR  OUTPUT 
RECTIFIED  CURRENT  B250C800M...B380C800M 
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FIG.  3  -  MAXIMUM  NON-REPETITIVE  PEAK  FORWARD 
CURRENT  PER  LEG 
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FIG.5  -  TYPICAL  REVERSE  CHARACTERISTICS 
PER  LEG 
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FIG.  4  -  TYPICAL  FORWARD  CHARACTERISTICS 
PER  LEG 
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B40C1000G  THRU  B380C1000G 


GLASS  PASSIVATED  SINGLE-PHASE  BRIDGE  RECTIFIER 

Reverse  Voltage  -  65  to  600  Volts      Forward  Current  -1.0  Ampere 


Case  Style  WOG 


17  .1. ,2wi 

P  0m{46i 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory  Flammability 
Classification  94V-0 

♦  Glass  passivated  chip  junctions 

♦  High  case  dielectric  strength 

♦  Typical  Ir  less  than  0.1  u.  A 

♦  High  overload  surge  current 

♦  Ideal  for  printed  circuit  boards 

♦  High  temperature  soldering  guaranteed: 
260°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  Molded  plastic  body  over  passivated  junctions 
Terminals:  Plated  leads  solderable  per  MIL-STD-750, 
Method  2026 
Mounting  Position:  Any 
Weight:  0.05  ounce,  1 .3  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25"C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

B40 
C1000G 

B80 
C1000G 

B12S 
C1000G 

B250 
C1000G 

B380 
C1000G 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

65 

125 

200 

400 

600 

Volts 

Maximum  RMS  input  voltage  R  +  C-load 

Vrms 

40 

80 

125 

250 

380 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

65 

125 

200 

400 

600 

Volts 

Maximum  peak  working  voltage 

Vrwm 

90 

180 

300 

600 

900 

Volts 

Maximum  non-repetitive  peak  voltage 

Vrsm 

100 

200 

350 

600 

1000 

Volts 

Maximum  repetitive  peak  forward  surge  current 

IFRM 

10.0 

Amps 

Maximum  average  forward  output  current  for 
free  air  operation  at  Ta=45°C  R  +  L-Load 

C-Load 

l(AV) 

1.2 
1.0 

Amps 

Peak  forward  surge  current  single  sine  wave  on 

rated  load  (JEDEC  Method)  at  Tj=125°C 

IFSM 

45.0 

Amps 

Rating  for  fusing  at                              Tj=1 25°C  (t<1 00ms) 

H 

10.0 

A!sec 

Minimum  series  resistor  C-load  at  Vrms  =  ±10% 

Rt 

1.0 

2.0 

4.0 

8.0 

12.0 

Ohms 

Maximum  load  capacitance  +50% 
-10% 

Cl 

5000 

2500 

1000 

500 

200 

HF 

Maximum  instantaneous  forward  voltage  drop  per  leg  at  1  .OA 

Vf 

1.0 

Volts 

Maximum  reverse  current  at  rated  repetitive 

peak  voltage  per  leg  Ta=25°C 

Ir 

10.0 

HA 

Typical  thermal  resistance  (note  1) 

RejA 
RajL 

36.0 

°CAV 

Operating  junction  temperature  range 

Tj 

-40  to +125 

°C 

Storage  temperature  range 

TSTG 

-40  to +150 

°C 

NOTE: 

(1)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead  mounted  on 
P.C.B.  at  0.375"  (9.5mm)  lead  lengths  with  0.2  x  0.2"  (5.5  x  5.5mm)  copper  pads 
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RATINGS  AND  CHARACTERISTICS  CURVES  B40C1000G  THRU  B380C1000G 
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DF005M  THRU  DF10M 


MINIATURE  GLASS  PASSIVATED  SINGLE-PHASE-BRIDGE  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts      Forward  Current  -1.0  Ampere  


Case  Style  DFM 


+ 

T7 


\7 


FEATURES 


♦  This  series  is  UL  listed  under  the  Recognized  Component 
Index,  file  number  E54214 

♦  Plastic  package  used  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Glass  passivated  chip  junctions 

♦  Surge  overload  rating  of  50  Amperes  peak 

♦  Ideal  for  printed  circuit  boards 

♦  High  temperature  soldering  guaranteed: 
260°C/10  seconds  at  5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Dimensions  in  inches  and  (millimeters) 


Case:  Molded  plastic  body  over  passivated  junctions 
Terminals:  Plated  lead  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Polarity  symbols  marked  on  body 
Mounting  Position:  Any 
Weight:  0.04  ounce,  1.0  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25;'C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

DF 
OOSM 

DF 
01M 

DF 
02M 

DF 
04M 

DF 
06M 

DF 
OBM 

DF 
10M 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrhm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  output  rectified  current 
at  Ta=40°C 

l(AV) 

1.0 

Amp 

Peak  forward  surge  current  single  sine-wave 
superimposed  on  rated  load  (JEDEC  Method) 

Ifsm 

50.0 

Amps 

Rating  for  fusing  (t<8.35ms) 

Ft 

10.0 

A2sec 

Maximum  instantaneous  forward  voltage  drop 
per  leg  at  1  .OA 

Vf 

1.1 

Volts 

Maximum  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  per  leg  Ta=125°C 

|R 

5.0 
500.0 

HA 

Typical  junction  capacitance  per  leg  (note  1) 

Cj 

25.0 

pF 

Typical  thermal  resistance  per  leg  (note  2) 

RejA 
Reji 

40.0 
15.0 

°CW 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-55  to  +150 

°C 

NOTES: 

(1)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(2)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead  mounted  on 
P.CB.  with  0.5  x  0.5"  (13  x  13mm)  copper  pads 
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RATINGS  AND  CHARACTERISTICS  CURVES  DF005M  THRU  DF10M 


FIG.  1  -  DERATING  CURVE  OUTPUT  RECTIFIED  CURRENT 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT  PER  LEG 
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FIG.  5  -  TYPICAL  JUNCTION 
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FIG.  4  -  TYPICAL  REVERSE  LEAKAGE 
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DF005S  THRU  DF10S 


MINIATURE  GLASS  PASSIVATED  SINGLE-PHASE  SURFACE  MOUNT 

BRIDGE  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts      Forward  Current  -  1.0  Ampere  


Case  Style  DFS 


B  9" 


0320(8131 


T 

P        0-2*5  (6.2)  n 
T  0.0 13  <0  330l  I  \ 

15   i=J\  7L 


oo6ons24,  -J 

'      '  0,0*00016}  oo,3loxx„ 
0  003(0  076) 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory  Flammability 
Classification  94V-0 

♦  This  series  is  UL  recognized  under  Component  Index,  file 
number  E54214 

♦  Glass  passivated  chip  junctions 

♦  High  surge  overload  rating-50  amperes  peak 

♦  Ideal  for  printed  circuit  boards 

♦  High  temperature  soldering  guaranteed: 
260°C/10  seconds  at  5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  Molded  plastic  body  over  passivated  junctions 
Terminals:  Plated  leads  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Polarity  symbols  marked  on  body 
Mounting  Position:  Any 
Weight:  0.04  ounce,  1 .0  gram 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

DF 

OOSS 

DF 
01S 

DF 

02S 

DF 
04S 

DF 
06S 

DF 
08S 

DF 
10S 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  output  rectified  current 
at  Ta=40°C  (NOTE  2) 

l(AV) 

1.0 

Amp 

Peak  forward  surge  current  single  half  sine-wave 
superimposed  on  rated  load  (JEDEC  Method)  Tj=1 50°C 

Ifsm 

50.0 

Amps 

Rating  for  fusing  (t<8.35ms) 

l*t 

10.0 

A2sec 

Maximum  instantaneous  forward  voltage  drop 
per  leg  at  1  .OA 

Vf 

1.1 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  per  leg  Ta=125°C 

IR 

5.0 
500 

^A 

Typical  junction  capacitance  per  leg  (note  1) 

Cj 

25.0 

pF 

Typical  thermal  resistance  per  leg  (NOTE  2) 

Rgja 
Rsjl 

40.0 
15.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-55  to +150 

"C 

NOTES: 

(1 )  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

12)  Units  mounted  on  P.C.B.  with  0.51  x  0.51"  (13  x  13mm)  copper  pads 
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RATINGS  AND  CHARACTERISTICS  CURVES  DF005S  THRU  DF10S 
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FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK  FORWARD 
SURGE  CURRENT  PER  LEG 
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FIG.  3  -  TYPICAL  FORWARD  CHARACTERISTICS 
PER  LEG 


FIG.  4  -  TYPICAL  REVERSE  LEAKAGE 
CHARACTERISTICS  PER  LEG 
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I  General  Instrument 


EDF1AM  THRU  EDF1DM 


MINIATURE  GLASS  PASSIVATED  FAST  EFFICIENT  BRIDGE  RECTIFIER 

 Reverse  Voltage  -  50  to  200  Volts     Forward  Current  -  1.0  Ampere  


Case  Style  DFM 


_r2i_ 


.IX 


T7 


-U 


'  0300(7S> 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory  Flammability 
Classification  94V-0 

♦  This  series  is  UL  listed  under  Recognized  Component  Index, 
file  number  E54214 

♦  Glass  passivated  chip  junctions 

♦  High  forward  surge  current  capability 

♦  Ideal  for  printed  circuit  boards 

♦  Superfast  recovery  times  for  high  efficiency 

♦  High  temperature  soldering  guaranteed: 
265°C/1 0  seconds  at  5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  Molded  plastic  body  over  passivated  junctions 
Terminals:  Plated  leads  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Polarity  symbols  marked  on  body 
Mounting  Position:  Any 
Weight:  0.04  ounce,  1 .0  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25"C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

EOF1AM 

EDF1BM 

EDF1CM 

EDF1DM 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

Volts 

Maximum  RMS  voltage 

VRMS 

35 

70 

106 

140 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

Volts 

Maximum  average  forward  output 
rectified  current  at  Ta=40°C 

l(AV) 

1.0 

Amp 

Peak  forward  surge  current  single  half  sine-wave  super- 
imposed on  rated  load  (JEDEC  Method)  Tj=150°C 

Ifsm 

50.0 

Amps 

Rating  for  fusing  (t<8.35ms) 

l2t 

10.0 

A2sec 

Maximum  instantaneous  forward  voltage  drop 
per  leg  at  1  .OA 

Vf 

1.05 

Volts 

Maximum  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=125°C 

IR 

5.0 
1.0 

uA 
mA 

Maximum  reverse  recovery  time  at  (note  1) 

trr 

50.0 

ns 

Typical  thermal  resistance  per  leg  (note  2) 

R©JA 

RejL 

38.0 
12.0 

"CAN 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-55  to +150 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  lrr=0.25A 

(2)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead  mounted  on  P.C.B.  with  0.51  x  0.51*  (13  x  13mm)  copper  pads 
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RATINGS  AND  CHARACTERISTICS  CURVES  EDF1  AM  THRU  EDF1DM 


FIG.  1  -  DERATING  CURVES  OUTPUT  RECTIFIED 
CURRENT 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 
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FIG.  4  -  TYPICAL  REVERSE  LEAKAGE 
CHARACTERISTICS  PER  LEG 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
PER  LEG 


LU  CL 

o:  9 
to  5 


PERCENT  OF  RATED  PEAK  REVERSE 
VOLTAGE,  % 


1  10 
REVERSE  VOLTAGE,  VOLTS 


100 
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Power  Semiconductor  Division 


EDF1  AS  THRU  EDF1DS 


MINIATURE  GLASS  PASSIVATED  FAST  EFFICIENT 
SURFACE  MOUNT  BRIDGE  RECTIFIER 

Reverse  Voltage  -  50  to  200  Volts    Forward  Current  -  1.0  Ampere 


Case  Style  DFS 


r  1  h#- 

s  a. 


T 

0  '30 13 31  0009(0241) 


0003  (0.076) 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory  Flammability 
Classification  94V-0 

♦  This  series  is  UL  listed  under  Recognized  Component  Index, 
file  number  E54214 

♦  Glass  passivated  chip  junctions 

♦  High  surge  overload  rating- 
50  amperes  peak 

♦  Ideal  for  printed  circuit  boards 

♦  Superfast  recovery  times  for  high  efficiency 

♦  High  temperature  soldering  guaranteed: 
260°C/1 0  seconds  at  5  lbs  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  Molded  plastic  body  over  passivated  junctions 
Terminals:  Plated  leads  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Polarity  symbols  marked  on  body 
Mounting  Position:  Any 
Weight:  0.04  ounce,  1 .0  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

EDF1AS 

EDF1BS 

EDF1CS 

EDF1DS 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

106 

140 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

Volts 

Maximum  average  forward  output 
rectified  current  at  Ta=40°C  (note  2) 

l(AV) 

1.0 

Amp 

Peak  forward  surge  current  single  half  sine-wave 
superimposed  on  rated  load  (JEDEC  Method)  Tj=150°C 

Ifsm 

50.0 

Amps 

Rating  for  fusing  (t<8.35ms) 

l2t 

10.0 

Azsec 

Maximum  instantaneous  forward  voltage  drop 
per  leg  at  1  .OA 

Vf 

1.05 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=125°C 

IR 

5.0 
1.0 

HA 
mA 

Maximum  reverse  recovery  time  (note  1) 

trr 

50.0 

ns 

Typical  thermal  resistance  per  leg  (NOTE  2) 

Rgja 
Rojl 

38.0 
12.0 

°CW 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-55  to +150 

°C 

NOTES: 

(1 )  Reverse  recovery  test  conditions:  1f=0.5A,  Ir=1  .OA,  lrr=0.25A 

(2)  Units  mounted  on  P.CB.  with  0.51  x  0.51"  (13  x  13mm)  copper  pads 
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FIG.  4  -  TYPICAL  REVERSE  LEAKAGE 
CHARACTERISTICS  PER  LEG 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
PER  LEG 
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B40C1 500G  THRU  B380C1500G 

GLASS  PASSIVATED  SINGLE-PHASE  BRIDGE  RECTIFIER 

Reverse  Voltage  -  65  to  600  Volts  Forward  Current  -1.5  Amperes 


Case  Style  WQG 


FEATURES 


Dimensions  in  inches  and  (millimeters) 


♦  Plastic  package  has  Underwriters  Laboratory  Flammability 
Classification  94V-0 

♦  Glass  passivated  chip  junctions 

♦  High  case  dielectric  strength 

♦  Typical  Ir  less  than  0.1  jiA 

♦  High  surge  current  capability 

♦  Ideal  for  printed  circuit  boards 

♦  High  temperature  soldering  guaranteed: 
260°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  Molded  plastic  body  over  passivated  junctions 
Terminals:  Plated  leads  solderable  per  MIL-STD-750, 
Method  2026 
Mounting  Position:  Any 
Weight:  0.04  ounce,  1.1  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

B40 
C1500G 

B80 
C1S00G 

B125 
C1500C 

B2S0 
C1500G 

B3S0 
C1S00G 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

65 

125 

200 

400 

600 

Volts 

Maximum  RMS  input  voltage  R  +  C-load 

Vrms 

40 

80 

125 

250 

380 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

65 

125 

200 

400 

600 

Volts 

Maximum  peak  working  voltage 

Vrwm 

90 

180 

300 

600 

800 

Volts 

Maximum  non-repetitive  peak  voltage 

Vrsm 

100 

200 

350 

650 

1000 

Volts 

Maximum  repetitive  peak  forward  surge  current 

Ifrm 

10.0 

Amps 

Maximum  average  forward  output  current  for 
free  air  operation  at  Ta=45"C  R  +  L-load 

C-Load 

l(AV) 

1.6 
1.5 

Amps 

Peak  forward  surge  current  single  sine  wave  on 
rated  load  atTj=125°C 

Ifsm 

50.0 

Amps 

Rating  for  fusing  at  Tj=125°C  (t<100ms) 

If 

12.5 

A'sec 

Min.  series  resistor  C-load  at  Vrms  =  ±1 0% 

Rt 

1.0 

2.0 

4.0 

8.0 

12.0 

Ohms 

Maximum  load  capacitance  +50% 
-10% 

Cl 

5000 

2500 

1000 

500 

200 

HP 

Maximum  instantaneous  forward  voltage  drop 
per  leg  at  1 .5A 

Vf 

1.0 

Volts 

Maximum  reverse  current  at  rated  repetitive 
peak  voltage  per  leg  Ta=25°C 

Ir 

10.0 

uA 

Typical  thermal  resistance  per  leg  (note  d 

RejA 
Rojl 

36.0 

°c/w 

Operating  junction  temperature  range 

Tj 

40  to +125 

°c 

Storage  temperature  range 

TSTG 

-40  to +150 

°c 

NOTES: 

1.  Thermal  r_ 
P.C.B.atO 


3  ambient  and  from  junction  to  lead  mounted  on 
s  with  0.2  x  0.2" 
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KBP005M  THRU  KBP10M 
3N246  THRU  3N252 


GLASS  PASSIVATED  SINGLE-PHASE  RECTIFIER  BRIDGE 

Reverse  Voltage  -  50  to  1000  Volts      Forward  Current  -  1.5  Amperes 


Case  Style  KBPM 


0.460(1 
0  420(1 


0.034  18.6)  _ 


0  ggflfg  gj 

0.460  fH.SSJ 


0  200  pj  OBJ 
0.180(4.57) 

i  


o  - 


Polarity  shown  on  front  side  ot  case:  positive  lead  by  beveled  comer 
Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory  Flammability 
Classification  94V-0 

♦  This  series  is  UL  listed  under  Recognized  Component  Index, 
file  number  E54214 

♦  Glass  passivated  chip  junctions 

♦  High  surge  current  capability 

♦  Ideal  for  printed  circuit  board 

♦  High  temperature  soldering  guaranteed: 
260°C/10  seconds  at  5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  Molded  plastic  body  over  passivated  junctions 
Terminals:  Plated  lead  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Polarity  symbols  marked  on  case 
Mounting  position:  Any 
Weight:  0.06  ounce,  1 .7  grams 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

KBP 
OOSM 
3N246 

KBP 
01M 
3N24T 

KBP 
02M 
3N24S 

KBP 
04M 
3N249 

KBP 
OBM 
3N2S0 

KBP 
08M 

3N251 

KBP 
10M 
3N252 

UNITS 

*  Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

*  Maximum  RMS  voltage 

Vrms 

35 

70 

280 

420 

560 

700 

Volts 

*  Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  output  rectified  current  at  Ta=40°C 

l(AV) 

1.5 

Amps 

*  Peak  forward  surge  current  single  half  sine-wave 
superimposed  on  rated  load  (JEDEC  Method)  Tj=150°C 

Ifsm 

50.0 
30.0 

Amps 

Rating  for  fusing  (t<8.35ms) 

l2t 

10.0 

A2sec 

*  Maximum  instantaneous  forward  voltage  drop     at  1  .OA  per  leg 

1 .57A  per  leg 

Vf 

1.0 
1.3 

Volts 

*  Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  per  leg  Ta=125°C 

|R 

5.0 
500.0 

HA 

Typical  junction  capacitance  per  leg  (note  1) 

Cj 

15.0 

pF 

Typical  thermal  resistance  per  leg  (note  2) 

RejA 
RejL 

40.0 
13.0 

°C/W 

*  Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-55  to  +150 

°C 

NOTES: 

(1 )  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(2)  Thermal  resistance  from  junction  to  ambient  and  Irom  junction  to  lead  mounted  on  P.CB.  with.  0.47  x  0.47"  (12  x12mm)  copper  pads 
•  JEDEC  registered  values 
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RATINGS  AND  CHARACTERISTICS  CURVES  KBP005M  THRU  KBP10M  /  3N246  THRU  3N252 


FIG.  3  -  TYPICAL  FORWARD  CHARACTERISTICS  FIG.  4  -  TYPICAL  REVERSE  LEAKAGE 

PER  LEG  CHARACTERISTICS  PER  LEG 
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W005G  THRU  W10G 


MINIATURE  GLASS  PASSIVATED  SINGLE-PHASE  BRIDGE  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts      Forward  Current  -  1.5  Amperes  


Case  Style  WOG 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  material  has  Underwriters  Laboratory  Flammability 
Recognition  94V-0 

♦  This  series  is  UL  listed  under  the  Recognized  Component 
Index,  tile  number  E54214 

♦  Glass  passivated  chip  junctions 

♦  High  case  dielectric  strength 

♦  Typical  Ir  less  than  0.1  uA 

♦  High  overload  surge  capability 

♦  Ideal  for  printed  circuit  boards 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5lbs  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  Molded  plastic  body 

Terminals:  Plated  leads  solderable  per  MIL-STD-750, 
Method  2026 
Mounting  Position:  Any 
Weight:  0.04  ounce,  1.1  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

W00SG 

W01G 

W02G 

W04G 

W06G 

W08G 

WWG 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified  current  at 
0.375"  (9.5mm)  lead  length  at  Ta=25°C 

l(AV) 

1.5 

Amps 

Peak  forward  surge  current  single  sine-wave 
superimposed  on  rated  load  (JEDEC  Method) 

Ifsm 

50.0 

Amps 

Rating  for  fusing  (t<8.3ms) 

l2t 

10.0 

A2sec 

Maximum  instantaneous  forward  voltage  drop 
per  leg  at  1  .OA 

Vf 

1.0 

Volts 

Maximum  DC  reverse  current  at  rated  Ta=25°C 
DC  blocking  voltage  per  leg  Ta=125°C 

Ir 

5.0 
500.0 

HA 

Typical  junction  capacitance  per  leg  (note  1) 

Cj 

14.0 

PF 

Typical  thermal  resistance  per  leg  (note  2) 

R(-UA 

36.0 

°C/W 

Operating  junction  temperature  range 

Tj 

55  to  +150 

°C 

Storage  temperature  range 

TSTG 

55  to +150 

°C 

NOTES: 

(1 )  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(2)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length  P.CB.  mounting 
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RATINGS  AND  CHARACTERISTICS  CURVES  W005G  THRU  W10G 
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2KBP005M  THRU  2KBP10M  SERIES 
 3N253  THRU  3N259  

GLASS  PASSIVATED  SINGLE-PHASE  BRIDGE  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts     Forward  Current  -  2.0  Amperes 


Case  Style  KBPM 


FEATURES 


rr 

+ 

'II 

m 

(151) 
mis 

L 
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^3 


112-7) 


♦  Plastic  package  has  Underwriters  Laboratory  Flammability 
Classification  94V-0 

♦  This  series  is  UL  listed  under  the  Recognized  Component 
Index,  file  number  E54214 

♦  Glass  passivated  chip  junctions 

♦  Typical  Ir  less  than  0.1  nA 

♦  High  case  dielectric  strength 

♦  Ideal  for  printed  circuit  boards 

♦  High  temperature  soldering  guaranteed: 
260°C/10  seconds  at  5  lbs.  (2.3kg)  tension 


♦ 

0.200(5.08; 

©  © 

©  — 

0  '3014  57) 

* 

"~T  0.  '05  (2  67) 
_j  0  OSS  (2  161 


MECHANICAL  DATA 


Polarity  show)  on  front  side  ot  case:  positive  lead  by  beveled  ci 
Dimensions  in  inches  and  (millimeters) 


Case:  Molded  plastic  body  over  passivated  junctions 
Terminals:  Plated  leads  solderable  per  MIL-STD-750, 
Method  2026 
Mounting  Position:  Any 
Weight:  0.06  ounce,  1 .7  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

2KBP 
005M 
3N2S3 

2KBP 
01M 
3N2S4 

2KBP 
02M 

3N2SS 

2KBP 
0AM 
3N2S6 

2KPB 
06M 

3N2S7 

2KBP 
0SM 
3N2S8 

2KBP 
10M 
3N2S9 

UNITS 

*  Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

*  Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

*  Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

*  Maximum  average  forward  output  rectified  current 
at  Ta=55°C 

l(AV) 

2.0 

Amps 

*  Peak  forward  surge  current  single  half  sine-wave 
superimposed  on  rated  load  (JEDEC  Method)  Tj=150°C 

Ifsm 

60.0 

Amps 

Rating  for  fusing  (t<8.35ms) 

l2t 

15.0 

A'sec 

*  Maximum  instantaneous  forward  voltage  drop 
per  leg  at  3.14A 

Vf 

1.1 

Volts 

*  Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  per  leg  Ta=125°C 

Ir 

5.0 
500.0 

MA 

Typical  junction  capacitance  per  leg  (note  1) 

Cj 

25.0 

pF 

Typical  thermal  resistance  per  leg  (note  2) 

RejA 

R©JL 

30.0 
11.0 

°C/W 

*  Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-55  to +165 

°C 

NOTES: 

(1)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(2)  Thermal  resistance  tram  junction  to  ambient  and  from  junction  to  lead  mounted  on  P.C.B.with  0.47  x  0.47'  (12  x  12mm)  copper  pads 
•  JEDEC  registered  values 


©  General  Instrument 

Power  Semiconductor  Division 


RATINGS  AND  CHARACTERISTICS  CURVES  3N253  THRU  3N259  /  2KBP005M  THRU  2KBP10M 


FIG  1  -  DERATING  CURVE  OUTPUT  FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 

RECTIFIED  CURRENT  FORWARD  SURGE  CURRENT  PER  LEG 
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FIG.  4  -  TYPICAL  REVERSE  LEAKAGE 
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2W005G  THRU  2W10G 


GLASS  PASSIVATED  SINGLE-PHASE  BRIDGE  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts    Forward  Current  -  2.0  Amperes 


Case  Style  WOG 


FEATURES 


0  343  0  m 

mm 


o — o 

u 

p  1* 

Dimensions  in  inches  and  (millimeters) 


♦  Plastic  package  has  Underwriters  Laboratory  Flammability 
Recognition  94V-0 

♦  This  series  is  UL  listed  under  the  Recognized  Component 
Index,  file  number  E54214 

♦  Glass  passivated  chip  junctions 

♦  High  case  dielectric  strength 

♦  Typical  Ir  less  than  0.5^lA 

♦  High  surge  current  capability 

♦  Ideal  for  printed  circuit  boards 

♦  High  temperature  soldering  guaranteed: 
250°C  for  10  seconds,  0.375"  (9.5mm)  lead  length, 
5lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  Molded  plastic  body  over  passivated  junctions 
Terminals:  Plated  leads,  solderable  per  MIL-STD-750, 
Method  2026 
Mounting  Position:  Any 
Weight:  0.05  ounce,  1 .3  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

2W 
00SG 

21V 
01G 

2W 
02G 

21V 
04G 

21V 
06G 

21V 
0BG 

2W 
TOG 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  (SEE  fig.  1) 

l(AV) 

2.0 

Amps 

Peak  forward  surge  current  single  sine-wave 
superimposed  on  rated  load  (JEDEC  Method) 

Ifsm 

60.0 

Amps 

Rating  for  fusing  (t<8.3ms) 

Pt 

15.0 

A2sec 

Maximum  instantaneous  forward  voltage  drop 
per  leg  at  2.0  Amperes 

Vf 

1.1 

Volts 

Maximum  DC  reverse  current  at  rated  Ta=25°C 
DC  blocking  voltage  per  leg  Ta=125°C 

Ir 

5.0 
500.0 

uA 

Typical  junction  capacitance  per  leg  (note  1] 

Cj 

40.0 

20.0 

PF 

Typical  thermal  resistance  per  leg  (note  2) 

R©ja 
Rojl 

40.0 
15.0 

°C/W 

Operating  junction  temperature  range 

Tj 

-55  to  +  150 

"C 

Storage  temperature  range 

TSTG 

-55  to  +150 

°C 

NOTES: 

(1)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(2)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead  at  0.375"  (9.5mm)  lead  length  for  P.C.B.  mounting 
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GBPC1005  THRU  GBPC110 


GLASS  PASSIVATED  SINGLE-PHASE  BRIDGE  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts    Forward  Current  -  3.0  Amperes 


Case  Style  GBPC1 


^  HOLE  FOR 
06  SCREW 
0. 158  (4.01) 


0.590(14.98) 


0  <?8:3  25,  ' 
0.048(1.22) 


0.445(11.30) 
0.405(10.29} 


0.160(4.06) 


06)  I 


0.040  (1.02)  TYP. 


Polarity  shown  on  side  of  case:  Positive  lead  by  beveled  comer 
Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory  Flammability 
Classification  94V-0 

♦  This  series  is  UL  listed  under  Recognized  Component  Index, 
file  number  E54214 

♦  Glass  passivated  chip  junctions 

♦  High  case  dielectric  with  standing  voltage  of  1500  Vrms 

♦  Typical  Ir  less  than  0.1  pA 

♦  High  surge  current  capability 

♦  Ideal  for  printed  circuit  boards 

♦  High  temperature  soldering  guaranteed: 
260°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  Molded  plastic  body  over  passivated  junctions 
Terminals:  Plated  leads  solderable  per  MIL-STD-750, 
Method  2026 

Mounting  Position:  Any  (note  1) 
Mounting  Torque:  5.0  in.  -  lb.  max. 
Weight:  0.1  ounce,  2.8  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25X  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

GBPC 
1005 

GBPC 
101 

GPBC 
102 

GBPC 
104 

GBPC 
106 

GBPC 
10S 

GBPC 
110 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  bridge  input  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward              Tc=60°C  (note  2) 
rectified  output  current  at                Ta=25°C  (note  3) 

l(AV) 

3.0 
2.0 

Amps 

Peak  forward  surge  current  single  sine-wave 
superimposed  on  rated  load  (JEDEC  Method)  Tc=60°C 

IFSM 

60.0 

Amps 

Rating  for  fusing  (t<8.3ms) 

l2t 

15.0 

Azsec 

Maximum  instantaneous  forward  voltage  drop 
per  leg  at  1 .5  Amperes 

Vf 

1.0 

Volts 

Maximum  DC  reverse  current  at  rated      Ta=  25°C 
DC  blocking  voltage  per  leg  Ta=125°C 

IR 

5.0 
500.0 

uA 

Typical  junction  capacitance  per  leg  (note  4) 

Cj 

21.0 

PF 

Typical  thermal  resistance  per  leg  (note  2) 

R©ja 
Rojc 

12.0 
8.0 

°C/VJ 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-55  to  +150 

°c 

NOTES: 

(1 )  Bolt  down  on  heat-sink  with  silicone  thermal  compound  between  bridge  and  mounting  surface  tor  maximum  heat  transfer  with  #6  screw 

(2)  Unit  mounted  on  4.0  x  4.0  x  0.11"  thick  (10.5  x  10.5  x  0.3cm)  Al.  Plate 

(3)  Unit  mounted  on  P.C.B.  at  0.375"  (9.5mm)  lead  length  with  0.5  x  0.5"  (12  x  12mm)  copper  pads 

(4)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 
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RATINGS  AND  CHARACTERISTICS  CURVES  GBPC1 005  THRU  GBPC110 


FIG.  3  -  TYPICAL  FORWARD  CHARACTERISTICS 
PER  LEG 
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FIG.  4  -  TYPICAL  REVERSE  LEAKAGE 
CHARACTERISTICS  PER  LEG 
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GBL005  THRU  GBL10 


GLASS  PASSIVATED  SINGLE-PHASE  BRIDGE  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts    Forward  Current  -  4.0  Amperes 


Case  Type  GBL 


FEATURES 


+ 


J 


L 


♦  Plastic  package  has  Underwriters  Laboratory  Flammability 
Classification  94V-0 

♦  This  series  is  UL  listed  under  the  Recognized  Component 
Index,  file  number  E54214 

♦  Glass  passivated  chip  junctions 

♦  High  case  dielectric  strength 


worn  — t- 

n(ore>  * 


 f~ 

0.12BI32S) 

 i_ 


Polarity  shown  on  front  side  of  case:  positive  lead  by  beveled  corner 


Dimensions  in  inches  and  (millimeters) 


♦  Typical  Ir  less  than  0.1  uA 

♦  High  surge  current  capability 

♦  Ideal  for  printed  circuit  boards 

♦  High  temperature  soldering  guaranteed: 
260°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 

MECHANICAL  DATA 

Case:  Molded  plastic  body  over  passivated  junctions 
Terminals:  Plated  leads  solderable  per  MIL-STD-750, 
Method  2026 
Mounting  Position:  Any 
Weight:  0.071  ounce,  2.0  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25"C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

GBL 
005 

GBL 
01 

GBL 

02 

GBL 
04 

GBL 
06 

GBL 
08 

GBL 
10 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward                Ta=50°C  (note  t) 
rectified  output  current  at                  Ta=40°C  (note  2) 

l(AV) 

4.0 

3.0 

Amps 

Peak  forward  surge  current,  single  half  sine-wave 
superimposed  on  rated  load  (JEDEC  Method)  Tj=150"C 

Ifsm 

150.0 

Amps 

Rating  for  fusing  (t<8.3ms) 

l*t 

93.0 

A2sec 

Maximum  instantaneous  forward  drop  per  leg 
at  4.0  Amperes 

Vf 

1.1 

Volts 

Maximum  DC  reverse  current  at  rated  Ta=25°C 
DC  blocking  voltage  per  leg  Ta=125°C 

Ir 

5.0 
500.0 

uA 

Typical  junction  capacitance  per  leg  (note  3) 

Cj 

95.0  40.0 

PF 

Typical  thermal  resistance  per  leg             (note  1) 

(NOTE  2) 

Rbja 
Rc->jl 

22.0 
3.5 

°C/VJ 

Operating  junction  storage  and  temperature  range 

Tj,  Tstg 

-55  to  +150 

°c 

NOTES: 

(1)  Unit  mounted  on  3.0  x  3.0  x  0.11"  thick  (7.5  x  7.5  x  0.3cm)  Al.  plate 

(2)  Unit  mounted  on  ROB.  at  0.375"  (9.5mm)  lead  length  and  0.5  x  0.5"  (12  x12mm)  copper  pads 

(3)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 
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RATINGS  AND  CHARACTERISTICS  CURVES  GBL005  THRU  GBL10 
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FIG.  1  -  DERATING  CURVES  OUTPUT  RECTIFIED 
CURRENT 
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FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK  FORWARD 
SURGE  CURRENT  PER  LEG 
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FIG.  3  -  TYPICAL  FORWARD  VOLTAGE 
CHARACTERISTICS  PER  LEG 
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FIG.  4  -  TYPICAL  REVERSE  LEAKAGE 
CHARACTERISTICS  PER  LEG 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
PER  LEG 


100 


=  Ti- 
—  f=1 

25"C 
0  MHz 
3=50mVp-p 

Vs 

«■ 

— —  50 -400V 
—  —  600 -  1000V 

1  10 
REVERSE  VOLTAGE.  VOLTS 
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GBU4A  THRU  GBU4M 


GLASS  PASSIVATED  SINGLE-PHASE  BRIDGE  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts    Forward  Current  -  4.0  Amperes 


Case  Style  GBU 


Polanty  shown  on  front  side  of  case,  positive  lead  by  beveled  i 


Dimensions  in  inches  and  (millimeters) 


 FEATURES  

♦  Plastic  package  has  Underwriters  Laboratory  Flammability 
Classification  94V-0 

♦  This  series  is  UL  listed  under  the  Recognized  Component 


Index,  file  number  E54214 

♦  High  case  dielectric 
strength  of  1500  Vrms 

♦  Ideal  for  printed  circuit  boards 

♦  Glass  passivated  chip  junction 

♦  High  surge  current  capability 


♦  High  temperature  soldering  guaranteed: 
260°C/10  seconds,  0.375  (9.5mm)  lead  length, 
5lbs.  (2.3kg)  tension 


 MECHANICAL  DATA 

Case:  Molded  plastic  body  over  passivated  junctions 
Terminals:  Plated  leads  solderable  per  MIL-STD-750, 
Method  2026 

Mounting  Position:  Any  (note  4) 
Mounting  Torque:  5  in.  -  lb.  max. 
Weight:  0.015  ounce,  4.0  grams 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

GBU 
4A 

GBU 
4B 

GBU 
4D 

GBU 
4G 

GBU 
4J 

GBU 
4K 

GBU 
4U 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified  Tc=100°C  (note  1) 
output  current  at                           Ta=40°C  (note  2) 

l(AV) 

4.0 
3.0 

Amps 

Peak  forward  surge  current  single  sine-wave 
superimposed  on  rated  load  (JEDEC  Method)Tj=150°C 

Ifsm 

150.0 

Amps 

Rating  for  fusing  (t<8.3ms) 

lEt 

93.0 

A2sec 

Maximum  instantaneous  forward  voltage  drop 
per  leg  at  4.0A 

Vf 

1.0 

Volts 

Maximum  DC  reverse  current  at  Tj=25°C 
rated  DC  blocking  voltage  per  leg  Tj=125°C 

Ir 

5.0 
500.0 

uA 

Typical  junction  capacitance  per  leg                (note  3) 

Cj 

100.0 

45.0 

PF 

Typical  thermal  resistance  per  leg                    (NOTE  2) 

(NOTE  1) 

Rqja 
R©jc 

22.0 
4.2 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-55  to +150 

°c 

NOTES: 

(1)  Unit  case  mounted  on  1.6  x  1.6  x  0.06"  thick  (4.0  x4.0  x  0.15cm)  AI.  Plate 

(2)  Units  mounted  on  P.CB.  with  0.5  x  0.5"  (12  x  12mm)  copper  pads  and  0.375"  (9.5mm)  lead  length 

(3)  Measured  at  1.0  MHz  and  applied  reverse  voltage  ot  4.0  Volts 

(4)  Recommended  mounting  position  is  to  bolt  down  on  heatsink  with  silicone  thermal  compound  for  maximum  heat  transfer  with  #6.0  screw 
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RATINGS  AND  CHARACTERISTICS  CURVES  GBU4A  THRU  GBU4M 


FIG.1 
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DERATING  CURVE  OUTPUT 
RECTIFIED  CURRENT 
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FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT  PER  LEG 
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FIG.  3  -  TYPICAL  FORWARD  CHARACTERISTICS 
PER  LEG 
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FIG.  4  -  TYPICAL  REVERSE  CHARACTERISTICS 
PER  LEG 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
PER  LEG 
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KBL005  THRU  KBL10 


SINGLE-PHASE  BRIDGE  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts     Forward  Current  -4.0  Amperes 


Case  Style  KBL 


0  755(19.1, 


0.052(1.32) 
0.043(1.22) 


0  —  ©  —  ©  —  f  0.255  (6.48) 

I        |  0.245  (6.22) 


0.081  (2.06) 

Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  material  has  Underwriters  Laboratory  Flammability 
Classification  94V-0 

♦This  series  is  UL  listed  under  the  Recognized  Component 
Index,  file  number  E54214 

♦  High  case  dielectric 
strength  of  1500  Vrms 

♦  Ideal  for  printed  circuit  boards 

♦  High  forward  surge  current  capability 

♦  High  surge  current  capability 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5lbs.  (2.3kg)  tension 


gnized  Compon 


MECHANICAL  DATA 


Case:  Molded  plastic  body 

Terminals:  Plated  leads  solderable  per  MIL-STD-750, 
Method  2026 
Mounting  Position:  Any 
Weight:  0.2  ounce,  5.6  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25DC  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

KBL 
005 

KBL 
01 

KBL 

02 

KBL 
OA 

KBL 

OS 

KBL 

08 

KBL 
10 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 
400 

420 
600 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

800 

1000 

Volts 

Maximum  average  forward  output 
current  at  Ta=50°C 

l(AV) 

4.0 

Amps 

Peak  forward  surge  current  single  half  sine-wave  super- 
imposed on  rated  load  (JEDEC  Method)  Tj=150°C 

Ifsm 

200.0 

Amps 

Maximum  instantaneous  forward  voltage  drop 
per  leg  at  4.0A 

Vf 

1.1 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  per  leg  Ta=125°C 

IR 

5.0 
1.0 

HA 
mA 

Typical  thermal  resistance  per  leg  (NOTE  1) 

(NOTE  2) 

Rbja 
Rojl 

19.0 
2.4 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-50  to +150 

°C 

NOTES: 

{1)  Thermal  resistance  from  junction  to  ambient  with  units  mounted  on  3.0  x  3.0  x  0.11"  thick  (7.5  x  7.5  x  0.3cm)  Al.  plate 

(2)  Thermal  resistance  from  junction  to  lead  with  units  mounted  on  P.C.B.  at  0.375"  (9.5mm)  lead  length  and  0.5  x  0.5"  (12  x  12mm)  copper  pads 
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RATINGS  AND  CHARACTERISTICS  CURVES  KBL005  THRU  KBL10 


FIG.  1  -  DERATING  CURVE  OUTPUT  RECTIFIED 
CURRENT 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK  FORWARD 
SURGE  CURRENT 
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KBU4A  THRU  KBU4M 


SINGLE-PHASE  BRIDGE  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts    Forward  Current  -  4.0  Amperes 


Case  Style  KBU 
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Dimensions  in  inches 
and 
(millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory  Flammability 
Classification  94V-0 

♦  This  series  is  UL  listed  under  Recognized  under  Component 
Index,  file  number  E54214 

♦  High  case  dielectric  strength 
of  1 500  Vrms 

♦  Ideal  for  printed  circuit  boards 

♦  Surge  overload  rating  of  200  Amperes  peak 

♦  Typical  Ir  less  than  0.1  ^A 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5lbs  (2.3kg)  tension 


lized  under  Comr. 

% 


MECHANICAL  DATA 


Case:  Molded  plastic  body 

Terminals:  Plated  lead  solderable  per  MIL-STD-750, 
Method  2026 

Mounting  Position:  Any  (note  3) 
Mounting  Torque:  5  in.  -  lb.  max. 
Weight:  0.3  ounce,  8.0  grams 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

KBU 
4A 

KBU 
48 

KBU 
4D 

KBU 
4G 

KBU 
4J 

KBU 
4K 

KBU 
4M 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified  Tc=100°C  (note  1) 
output  current  at                         Ta=30°C  (note  2) 

l(AV) 

4.0 
4.0 

Amps 

Peak  forward  surge  current  single  sine-wave 
superimposed  on  rated  load  (JEDEC  Method) 

Ifsm 

200.0 

Amps 

Maximum  instantaneous  forward  voltage  drop 
per  leg  at  4.0A 

Vf 

1.0 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  per  leg  Ta=125°C 

Ir 

5.0 
1.0 

uA 
mA 

Typical  thermal  resistance  per  leg  (note  2) 

(NOTE  1) 

RejA 
RejL 

19.0 
4.0 

"CAA/ 

Operating  junction  and  storage  temperature  range 

Tj.  Tstg 

-50  to +150 

°C 

NOTES: 

(1 )  Units  mounted  on  a  2.0  x  1 .6  x  0.3'  thick  (5  x  4  x  0.8cm.)  Al.  Plate 

(2)  Units  mounted  on  P.CB.  with  0.5  x  0.5'  (12  x  12mm)  copper  pads  and  0.375"  (9.5mm)  lead  length 

(3)  Recommended  mounting  position  is  to  bolt  down  on  heatsink  with  silicone  thermal  compound  for  maximum  heat  transfer  with  #6  screw 
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FIG.  1  -  DERATING  CURVE  OUTPUT  RECTIFIED 
CURRENT 
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TEMPERATURE,  °C 
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d  uj 

z>  a: 
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FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK  FORWARD 
SURGE  CURRENT  PER  LEG 


200 
175 
150 


 1  1 — 1 — 1  1  1  1  1 

SINGLE  SINE-WAVE 
(JEDEC  Method) 

Tj«1 

50  ( 

10 

NUMBER  OF  CYCLES  AT  60  Hz 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
PER  LEG 
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GBPC6005  THRU  GBPC610 

GLASS  PASSIVATED  SINGLE-PHASE  BRIDGE  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts    Forward  Current  -  6.0  Amperes 


Case  Style  GBPC 


HOLE  FOR 
*S  SCREW 
O.J  SB  (4.01) 


ggaoffftog 

0.590  (14.98) 


0042"°7> 
0  038(096) 


0  160(4.06) 


0.445(11  30) 
0  405  (10.29) 


f    A*  J  ^0.094  (2.4 


0.040(1.02)  TYP. 


4_ 


0.730 
(19.05) 
MiN. 


Polarity  shown  on  side  of  case:  Positive  lead  by  beveled  corner 
Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  carries  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  This  series  is  UL  listed  under  recognized  under  Component 
Index,  file  number  E54214 

♦  Glass  passivated  chip  junctions 

♦  High  case  dielectric  strength  of  1500  Vrms 

♦  Typical  Ir  less  than  0.5(iA 

♦  High  forward  surge  current  capability 

♦  Ideal  for  printed  circuit  boards 

♦  High  temperature  soldering  guaranteed: 
260°C/10  seconds  at  5lbs.  (2.3  kg)  tension 


MECHANICAL  DATA 


Case:  Molded  plastic  body  over  passivated  junction 
Terminals:  Plated  leads  solderable  per  MIL-STD-750, 
Method  2026 

Mounting  Position:  Any  (note  1) 
Mounting  Torque:  5.0  in.  -  lb.  max. 
Weight:  0.1  ounce,  2.8  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


GBPC 
6005 


GBPC 
601 


GPBC 
602 


GBPC 
604 


GBPC 
606 


GBPC 
608 


GBPC 
610 


Maximum  repetitive  peak  reverse  voltage 


Vrrm 


50 


100 


200 


400 


600 


800 


1000 


Volts 


Maximum  RMS  bridge  input  voltage 


Vrms 


35 


70 


140 


280 


420 


560 


700 


Volts 


Maximum  DC  blocking  voltage 


Vdc 


50 


100 


200  400 


600      800  1000 


Volts 


Maximum  average  forward 
rectified  output  current  at 


Tc=50°C  (NOTE1.2) 
Ta=40°C  (NOTE  3) 


l(AV) 


6.0 
3.0 


Peak  forward  surge  current  single  sine-wave 
superimposed  on  rated  load  (JEDEC  Method) 


Amps 


Ifsm 


175.0 


Amps 


Rating  for  fusing  (t<8.3ms) 


in 


127.0 


Maximum  instantaneous  forward  voltage  drop 
per  leg  at  3.0  Amperes 


A!sec 


Vf 


1.0 


Maximum  DC  reverse  current  at  rated 
DC  blocking  voltage  per  len 


Typical  junction  capacitance  per  leg  ,notf  4) 
Typical  thermal  resistance  per  leg  (note  3) 

(NOTE  2) 


Ta=25°C 
Ta=125°C 


NOTES: 
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RATINGS  AND  CHARACTERISTICS  CURVES  GBPC6005  THRU  GBPC610 


■  DERATING  CURVE  OUTPUT  RECTIFIED 
CURRENT 


AMBIENT  TEMPERATURE 

P.C.B.  MOUNTING,  ' 
0.375"  (9.5mm)  LEAD  LENGTH 


50  100 
TEMPERATURE,  °C 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK  FORWARD 
SURGE  CURRENT  PER  LEG 


NUMBER  OF  CYCLES  AT  60  Hz 


FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
PER  LEG 


100 


REVERSE  VOLTAGE,  VOLTS 


FIG.  6  -  TYPICAL  TRANSIENT  THERMAL 
IMPEDANCE 


t,  HEATING  TIME,  sec. 


®  General  Instrument 

•  r  Division 


GBU6A  THRU  GBU6M 


GLASS  PASSIVATED  SINGLE-PHASE  BRIDGE  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts       Forward  Current  -  6.0  Amperes 


Case  Style  GBU 


t 

DOSSIL  ■ 

m 

+ 1 — . 

BR  A 

Poianty  shown  on  front  side  of  case.  posHrvo  teadbybt 


Dimensions  in  inches 
and 
(millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory  Flammability 
Classification  94V-0 

♦  This  series  is  UL  listed  under  the  Recognized  Component 
Index,  file  number  E54214 

♦  High  case  dielectric 
strength  of  1500  Vrms 

♦  Ideal  for  printed  circuit  boards 

♦  Glass  passivated  chip  junctions 

♦  High  surge  overload  rating 

♦  High  temperature  soldering  guaranteed: 
260°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  Molded  plastic  body  over  passivated  chip 
Terminals:  Plated  leads  solderable  per  MIL-STD-750, 
Method  2026 

Mounting  Position:  Any  (note  2) 
Mounting  Torque:  5  in.  -  lb.  max. 
Weight:  0.15  ounce,  4.0  grams 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

GBU 
6A 

GBU 
6B 

GBU 
6D 

GBU 
6G 

GBU 
6J 

GBU 
6K 

GBU 
6M 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  Voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified 
output  current  at  Tc=100°C  (note  1,  2) 

l(AV) 

6.0 

Amps 

Peak  forward  surge  current  single  sine-wave 
superimposed  on  rated  load  (JEDEC  Method)  Tj=150°C 

Ifsm 

175.0 

Amps 

Rating  for  fusing  (t<8.3ms) 

l2t 

127.0 

A2sec 

Maximum  instantaneous  forward  voltage  drop 
per  leg  at  6.0A 

Vf 

1.0 

Volts 

Maximum  DC  reverse  current  at  Ta=25°C 
rated  DC  blocking  voltage  per  leg  Ta=125°C 

|R 

5.0 
500.0 

HA 

Typical  junction  capacitance  per  leg  (note  3) 

Cj 

211.0 

94.0 

PF 

Typical  thermal  resistance  per  leg 

(NOTE  1,2) 

ReJA 
Rgjc 

7.4 
2.2 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-55  to +150 

°c 

NOTES: 

(1)  Units  case  mounted  on  2.6  x  1 .4  x  0.06"  thick  (6.5  x  3.5  x  0.15  cm)  Al.  Plate  heatsink 

(2)  Recommended  mounting  position  is  to  bolt  down  on  heatsink  with  silicone  thermal  compound  for  maximum  heat  transfer  with  #6  screws 

(3)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 
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®  General  Instrument 

Power  Semiconductor  Division 


KBU6A  THRU  KBU6M 


SINGLE-PHASE  BRIDGE  RECTIFIERS 

Reverse  Voltage  -  50  to  1000  Volts    Forward  Current  -  6.0  Amperes 


Case  Style  KBU 


0.160(4.1) 
0.140  (3.6) 


0  760 
{19.3) 
MAX. 


0205  (6.6)  -j— 
0. 180  (4.5)  JS_ 


+ 


I 


0.085(2  2) 
~_  0  065  11  71 


0.455(11.3) 
0.405  (10.3) 


0.052(1.3) 
0.048  (1.2) 


-  -e  —  © 


r 

0280  (7. 1} 
0165(4.2) 


Dimensions  in  inches 
and 
(millimeters) 


FEATURES 


♦  Plastic  material  used  carries  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  This  series  is  UL  listed  under  Recognized  Component  Index, 
file  number  E54214 

♦  High  case  dielectric  strength 
of  1500  Vrms 

♦  Ideal  for  printed  circuit  boards 

♦  High  surge  current  capability 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5lbs.  (2.3  kg)  tension 


>gnized  Compone 


MECHANICAL  DATA 


Case:  Molded  plastic  body 

Terminals:  Plated  leads  solderable  per  MIL-STD-750, 
Method  2026 

Mounting  Position:  Any  (note  1) 
Mounting  Torque:  5  in.  -  lb.  max. 
Weight:  0.3  ounce,  8.0  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

KBU 
6A 

KBU 
6B 

KBU 

eo 

KBU 
6G 

KBU 

6J 

KBU 
6K 

KBU 
6M 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified  Tc=100"C  (note  1,2) 
output  current  at                      Ta=40°C  (note  3) 

l(AV) 

6.0 
6.0 

Amps 

Peak  forward  surge  current  single  half  sine-wave 
superimposed  on  rated  load  (JEDEC  Method)Tj=150"C 

Ifsm 

250.0 

Amps 

Maximum  instantaneous  forward  voltage  drop 
per  leg  at  6. OA 

Vf 

1.0 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  per  leg  Ta=125°C 

IR 

5.0 
1.0 

uA 
mA 

Typical  thermal  resistance  per  leg  (note  2) 

RejA 
Rejc 

8.6 
3.1 

°CAV 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-50  to  +150 

°C 

NOTES: 

(1 )  Recommended  mounted  position  is  to  bolt  down  on  heatsink  with  silicone  thermal  compound  for  maximum  heat  transfer  with  #6  screw 

(2)  Thermal  resistance  from  junction  to  ambient  with  units  in  free  air,  P.CB.  mounted  on  0.5  x  0.5"  (12  x  12mm)  copper  pads,  0.375"  (9.5mm)  lead  length 

(3)  Thermal  resistance  from  junction  to  case  with  units  mounted  on  a  2.6  x  1 .4  x  0.06"  thick  (6.5  x  3.5  x.15cm)  Al.  Plate 
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o 

o  cn 

[E  LU 

-  n 


■  DERATING  CURVE  OUTPUT  RECTIFIED 
CURRENT 


HEAT-SINK 
MOUNTING,  Tc 
2.6x1.4x0.06" 
(6.5  X  3.5  X  1.5cm) 
AL  PLATED 


P.C.B.  MOUNTING,  Ta 
0.375"  (9.5mm)  LEAD  LENGTH  WITH 
0.5  x  0.5"  (12  x  12mm) 
COPPER  PAD  AREAS 


50  100 
TEMPERATURE,  °C 


O  CO 

o:  uj 

d  tr 

CO  LU 


250 


225 


200 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK  FORWARD 
SURGE  CURRENT  PER  LEG 


 1  1 — I — I  I  I  I 

SINGLE  SINE-WAVE 
(JEDEC  Method) 
Tj=150DC 


100 


NUMBER  OF  CYCLES  AT  60  Hz 


10 

REVERSE  VOLTAGE,  VOLTS 


56 


I  General  Instrument 

Power  Semiconductor  Division 


GBU8A  THRU  GBU8M 


GLASS  PASSIVATED  SINGLE-PHASE  BRIDGE  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts      Forward  Current  -  8.0  Amperes 


Case  Style  GBU 


H 


Polarity  shown  on  front  side  ol  case,  positive  lead  by  beveled  coiner 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory  Flammability 
Classification  94V-0 

♦  This  series  is  UL  listed  under  the  Recognized  Component 
Index,  file  number  E54214 

♦  High  case  dielectric 
strength  of  1500  Vrms 

♦  Ideal  for  printed  circuit  boards 

♦  Glass  passivated  chip  junction 

♦  High  forward  surge  current  capability 

♦  Typical  Ir  less  than  0.5nA 

♦  High  temperature  soldering  guaranteed: 
260°C/10  seconds,  0.375  (9.5mm)  lead  length, 
5lbs.  (2.3kg)  tension 


scognizea  uompo 


MECHANICAL  DATA 


Case:  Molded  plastic  body  over  passivated  junctions 
Terminals:  Plated  leads  solderable  per  MIL-STD-750, 
Method  2026 

Mounting  Position:  Any  (note  3) 
Mounting  Torque:  5  in.  -  lbs.  max. 
Weight:  0.15  ounce,  4.0  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25"C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

GBUS 
SA 

GBUS 
8B 

GBUS 
8D 

GBUS 
BG 

GBUS 
BJ 

GBUS 
8K 

GBU8 
8M 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified 

output  current  at                          Tc=100°C  (note  1) 

l(AV) 

8.0 

Amps 

Peak  forward  surge  current  single  sine-wave 
superimposed  on  rated  load  (JEDEC  Method)  Tj=150°C 

Ifsm 

200.0 

Amps 

Rating  for  fusing  (t<8.3ms) 

Ft 

166.0 

A2sec 

Maximum  instantaneous  forward  voltage  drop 
per  leg  at  8.0A 

Vf 

1.0 

Volts 

Maximum  DC  reverse  current  at  Ta=25°C 
rated  DC  blocking  voltage  per  leg  Ta=125°C 

Ir 

5.0 
500.0 

HA 

Typical  junction  capacitance  (note  2) 

Cj 

211.0 

94.0 

PF 

Typical  thermal  resistance  per  leg  (note  4) 

(NOTE  1) 

Rc-ua 
Rejc 

21.0 
2.2 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-55  to  +150 

°C 

NOTES: 

(1)  Units  case  mounted  on  3.2  x  3.2  x  0.12"  thick  (8.2  x  8.2  x  0.3cm.)  Al.  Plate  heatsink 

(2)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Recommended  mounting  position  is  to  bolt  down  on  heatsink  with  silicone  thermal  compound  for  maximum  heat  transfer  with  #6  screws 

(4)  Units  mounted  in  free  air,  no  heat  sink  on  P.C.B.,  0.5  x  0.5"  (12  x  12mm)  copper  pads,  0.375"  (9.5mm)  lead  length 
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RATINGS  AND  CHARACTERISTICS  CURVES  GBU8A  THRU  GBU8M 


FIG  1  -  DERATING  CURVE  OUTPUT  RECTIFIED  FIG-  2  "  MAXIMUM  NON-REPETITIVE  PEAK  FORWARD  SURGE 

CURRENT  CURRENT  PER  LEG 


NUMBER  OF  CYCLES  AT  60  Hz 


FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE  FIG.6  -TYPICAL  TRANSIENT  THERMAL 

PER  LEG  IMPEDANCE 


t,  HEATING  TIME,  sec. 
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KBU8A  THRU  KBU8M 


SINGLE-PHASE  BRIDGE  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts     Forward  Current  -  8.0  Amperes 


Case  Style  KBU 


0  16014  0 
0.140(3.6) 


I  r 

0.700 


(178) 
0660 
(16.8) 


0  935(33  7} 
0  395  (22  7 


}.07S(1.9)R  TYP 
(2  PLACES) 


1 


^~  0.065(1.7, 


0.4551 11.3) 
0.405  (10.3) 


0.240(6  09/ 
0.200  (5  08) 


0.280  17  1) 
0  165  (4.2) 

_4_ 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  material  used  carries  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  This  series  is  UL  listed  under  Recognized  Component  Index, 
file  number  E54214 

♦  High  case  dielectric  : 
of  1 500  Vrms 

♦  Ideal  for  printed  circuit  boards 

♦  High  forward  surge  current  capability 

♦  High  temperature  soldering  guaranteed: 
250°C/1 0  seconds,  0.375"  (9.5mm)  lead  length, 
5lbs.  (2.3  kg)  tension 


jnized  Component 


MECHANICAL  DATA 


Case:  Molded  plastic  body 
Terminals:  Plated  leads  solderable  per  MIL-STD-750, 
Method  2026 

Mounting  Position:  Any  (note  1) 
Mounting  Torque:  5  in.-lb.  max. 
Weight:  0.3  ounce,  8.0  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

KBU 
8A 

KBU 
SB 

KBU 
80 

KBU 
8G 

KBU 
8J 

KBU 
8K 

KBU 
8M 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified  Tc=100°C  (note  1,3) 
output  current  at                            Ta=45°C  (note  2) 

l(AV) 

8.0 
6.0 

Amps 

Peak  forward  surge  current  single  half  sine-wave 
superimposed  on  rated  load  (JEDEC  Method)  Tj=150°C 

Ifsm 

300.0 

Amps 

Maximum  instantaneous  forward  voltage  drop 
per  leg  at  8.0A 

Vf 

1.0 

Volts 

Maximum  DC  reverse  current  at  rated  Ta=25°C 
DC  blocking  voltage  per  leg  Ta=125°C 

IR 

10.0 
1.0 

HA 
mA 

Typical  thermal  resistance  per  leg  (note  2) 

(NOTE  3) 

RfiJA 

Rojc 

18.0 
3.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-50  to +150 

°C 

NOTES: 

(1)  Recommended  mounting  position  is  to  bolt  down  on  heatsink  with  silicone  thermal  compound  for  maximum  heat  transfer  with  #6  screw 

(2)  Units  mounted  in  free  air.  no  heatsink,  P.CB.  at  0.375"  (9.5mm)  lead  length  with  0.5  x  0.5"  (12  x  12mm)  copper  pads 

(3)  Units  mounted  on  a  3.0  x  3.0"  x  0.11"  thick  (7.5  x  7.5  x  0.3cm)  Al.  Pli 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
PER  LEG 


1 


p 

i 


Tj= 

■  i  i  i 

25-C 
0  MHz 

1=1 
Vsi 

REVERSE  VOLTAGE,  VOLTS 
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GBPC12, 15,  25  AND  35  SERIES  

GLASS  PASSIVATED  SINGLE-PHASE  BRIDGE  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts  Current  Voltage  -  12.0  to  35.0  Amperes  

FEATURES 

♦  The  plastic  package  has  Underwriters  Laboratory  Flammability  Classification  94V-0 

♦  This  series  is  UL  recognized  under  component  index,  file  number  E54214 

♦  Integrally  molded  heatsink  provide  very  low  thermal  resistance  for  maximum  heat 
dissipation 

♦  Universal  3-way  terminals;  snap-on,  wire  wrap-around,  or  P.C.B.  mounting 

♦  High  forward  surge  current  capabilities 

♦  Glass  passivated  chip  junctions 

♦  Typical  Ir  less  than  0.3nA 

♦  High  temperature  soldering  guaranteed: 
260°C/1 0  seconds  at  5lbs.  (2.3  kg)  tension 

MECHANICAL  DATA 

Case:  Molded  plastic  with  heatsink  integrally  mounted  in  the  bridge  encapsulation 
Terminals:  Either  plated  0.25"  (6.35mm).  Faston  lugs  or  plated  copper  leads  0.040" 
(1.02mm)  diameter.  Suffix  letter  "W"  added  to  indicate  leads.(e.g.  GBPC12005W) 
Mounting  Position:  (note  3) 
Polarity:  Polarity  symbols  molded  on  body 

Mounting  Torque:  20  in.  -  lb.  max.     Weight:  0.53  ounce,  15  grams 
 MAXIMUM~RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified.  


GBPC12,  15  25,  35 


SYMBOLS 

005 

01 

02 

04 

06 

08 

10 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  GBPC12 
rectified  output  current  GBPC15 
(SEE  FIG. 1)  GBPC25 

GBPC35 

l(AV) 

12.0 
15.0 
25.0 
35.0 

Amps 

Peak  forward  surge  current  single  GBPC12 
sine-wave  superimposed  on  GBPC15 
rated  load  (JEDEC  Method)  GBPC25 

GBPC35 

Ifsm 

200.0 
300.0 
300.0 
400.0 

Amps 

Rating  (non-repetitive,  for  t  GBPC12 
greater  than  1ms  and  less  GBPC15 
than  8.3ms)  for  fusing  GBPC25 

GBPC35 

l*t 

160.0 
375.0 
375.0 
660.0 

A2  sec 

Maximum  instantaneous     GBPC12  If=6.0A 
forward  voltage  drop  per     GBPC15  If=7.5A 
leg  at                              GBPC25  If=12.5A 
GBPC35  lF=17.5A 

Vf 

1.1 

Volts 

Maximum  reverse  DC  current  at  rated  Ta=25°C 
DC  blocking  voltage  per  leg  Ta=125°C 

Ir 

5.0 
500.0 

HA 

RMS  isolation  voltage  from  case  to  leads 

Viso 

2500.0 

Volts 

Typical  junction  capacitance  per  leg  (note  1) 

Cj 

300.0 

pF 

Typical  thermal  resistance  per  leg  (note  2)  GBPC 12-25 

GBPC35 

Rejc 

1.9 
1.4 

°C/W 

Operating  junction  storage  temperature  range 

Tj,  Tstg 

-55  to  +150 

°C 

NOTES: 

(1 )  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(2)  Thermal  resistance  from  junction  to  case  per  leg 

(3)  Bolt  down  on  heat-sink  with  silicone  thermal  compound  between  bridge  and  mounting  surface  for  maximum  heat  transfer  efficiency  with  #10  screw 
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RATINGS  AND  CHARACTERISTICS  CURVES  GBPC12, 15,  25  AND  35  SERIES 


-TYPICAL  INSTANTANEOUS  FORWARD 
CHARACTERISTICS  PER  LEG 
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FIG.  7  -  TYPICAL  JUNCTION  CAPACITANCE 
PER  LEG 
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FIG.  6  -  TYPICAL  REVERSE  LEAKAGE 
CHARACTERISTICS  PER  LEG 
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FIG.  8  -  TYPICAL  TRANSIENT  THERMAL 
IMPEDANCE  PER  LEG 
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GBPC 


1  135  (28.8) 


0  732  ( 18.6) 
0.692(17.6) 


0.030(0.76)  | 


(7  36)   I  .--.I 


0.840(21.3) 
0.740(18.8) 


FIG.  9 


Hole  for 
#10  Screw 
0.220(5.59) 
0  200(5.08) 


1.135(28.8) 
1. 1  IS  (28.3) 


0.692(17.6) 


0.732(18.6) 


I'.'i.TlH.P.i 

0.430  ffOSj 


Dimensions  in  inches  and 


NOTES: 

(1)  Corrosion  resistant  terminals  designed  with  0.25"  female  quick  connectors  for  wrap  or  snap-on 

(2)  A  thin  film  of  silicone  thermal  compound  is  recommended  between  the  bridge  case  and  mounting  surface  for  improved  thermal  conduction 
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FAST  EFFICIENT 
RECTIFIERS 

1.0  AMPERE  TO  30.0  AMPERES 


INTRODUCTION  TO  FAST  EFFICIENT  RECTIFIERS 


General  Instrument's  Fast  Efficient  Rectifiers  (FER)  are  a  natural  extension  of  our  Schottky  product  portfolio.  This  is 
accomplished  by  offering  very  fast  reverse  recovery  times  (as  low  as  25  nanoseconds)  and  voltage  levels  as  high  as 
1000  Volts  and  still  maintain  the  efficiencies  of  a  lower  forward  voltage  loss.  These  are  ideally  suited  for  very  high  fre- 
quency switching  power  supplies,  inverters  and  freewheeling  diodes. 


While  Schottky  rectifiers  achieve  high  speed  by  utilizing  majority  carrier  conduction,  an  FER  achieves  this  by  trapping 
excess  minority  carriers  with  recombination  centers  within  the  bulk  of  the  crystal  lattice.  Gl  utilizes  various  assembly 
techniques  from  glass  passivated  chips,  to  the  superectifer  and  on  to  the  solid  glass  encapsulated  devices  (additional 
information  on  these  package  styles  are  located  in  their  respective  sections).  This  includes  surface  mount  packages  and 
high  power  packages  such  as  the  TO-220  and  TO-3P  (TO-247).  The  various  case  designs  are  shown  below. 


TO-220AC 


TO-220AB 


TO-247AD 


MPG06 


DO-204AL 


DO-204AC 


DO-201AD 


i 


G3,G4 


P600 


DO-213AA  DO-213AB 


^  ^ 


DO-214BA 


DO-214AB 


DO-214AC 


DO-214AA 
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FAST  EFFICEINT  RECTIFIERS 


Part  numbering  system  for  all  parts  excluding  JEDEC  registered,  Pro  Electron  and  industry  standard  parts. 

1.       SURFACE  MOUNT 


EGLXXY-ZZZZ 

E  =  "Enhanced" 

GL  =  Glass  Leadless 

XX  -  Forward  Current 

34  =  0.5A  (in  DO-213AA  mini-MELF) 

41  =  1.0A  (in  DO-213B  MELF) 

Y  =  Reverse  Voltage 

A=  50V  D  =  200V 
B  =  100V  F  =  300V 
C  =  150V  G  =  400V 

ZZZZ  =  Customer  specific  instructions 
(not  shown  in  databook) 

b)  FLAT  PACK  (SUPERECT1FIER) 
EGF1Y-ZZZZ 

E    =  Enhanced 
GF  =  Glass  Flat  pack 
(DO-214BA  modified) 

Forward  Current 
1  =  1.0  Amp 

Y  -  Reverse  Voltage 
A=  50V 

B  =  100V 
C=  150V 
D  =  200V 


ZZZZ=  Customer  specific  instructions 
(not  shown  in  databook) 


.     SURFACE  MOUNT  (cont'd) 

c)  SMX 

ESXY  -  7777 


■■  "Enhanced" 
:  Surface-Mount 


X  =  Forward  Current 

1  =  1A  (in  DO-214AC  =  SMA) 

2  =  2A  (in  DO-214AA  =  SMB) 

3  =  3A  (in  DO-214AB  =  SMC) 

Y  =  Reverse  Voltage 
A=  50V 

B  =  100V 
C  =  150V 
D  =  200V 

7777  =  Customer  specific  instructions 
(not  shown  in  databook) 

AXIAL 

AAAXXY-ZZZZ 

AAA  =  Type  Designator 
FE    =  Fast  Efficient  (Glass) 
EGP  =  Enhanced  Glass  Plastic 
(Superectifier) 

UG  =  Ultra-fast  Gold  (Plastic) 
SUF  =  Soft  recovery  Ultra  Fast 
(Plastic  with  glass  passivated  chip) 

XX  =  Forward  current  (in  Amps) 
(for  EGP,  divide  #  by  10  to  get  current 
in  Amps) 

Y  =  Reverse  Voltage 
A=  50V         D  =  200V 
B  =  100V        F  =  300V 
C  =  150V        G  =  400V 


POWER  PACKS 
AAABXXYPP-ZZZZ 

AAA  =  Type  Designator 

FES  =  Fast  Efficient  Single 

FEP  =  Fast  Efficient  Positive  center  tap 

UG  =  UJtrafast  Gold 

B  =  Isolation 

"Blank"  =  Non-isolated 

F  =  Isolated 

XX  =  Forward  current  (in  Amps) 

6  =  6.0A 

8  =  8.0A 

16=16A 

18=18.0A 

30  =  30A 

Y  =  Reverse  Voltaoe 
A=  50V         F  =  300V 
B  =  100V        G  =  400V 
C  =  150V         H  =  500V 
D  =  200V        J  =  600V 

PP  =  Package  Type 

T  =  TO-220AC  for  FES  and  UG  (single), 
CT  =  TO-220AB  for  UG  (dual  center  tap) 
P  =  TO-247AD  for  FEP  (dual  center  tap) 
PT  =  TO-247AD  for  UG  (dual  center  tap) 


:  =  Customer  specific  instructions 
(not  shown  in  databook) 


For  JEDEC  and  ProElectron  part  numbers, 
please  see  PIN  explanations  on  page  2 


LOW  TO  MEDIUM  CURRENT  AXIAL  FAST  EPITAXIAL  RECTIFIERS 


TYPE 

UG06A 

thru 
UG06D 

UG1A 
thru 
UG1D 

FE1A 
thru 
FE1D 

GI1001 
thru 
GI10O4 

BYV26D 

thru 
BYV26E 

UG2A 
thru 
UG2D 

FE2A 
thru 
FE2D 

BYV27-50 

thru 
BYV27-200 

FE3A 
thru 
FE30 

BYV28-60 

thru 
BYV28-200 

UG4A 
thru 
UG4D 

FE5A 
thru 
FE5D 

FE6A 
thru 
FE6D 

SUF15G 

thru 
SUF15J 

SUF30G 

thru 
SUF30J 

CASE 
STYLE 

MPG06 

DO-204AL 

DO-204AP 

DO-204AP 

DO-201AP 

DO-201AC 

DO-201AP 

DO-201AP 

G4 

DO-201AD 

G4 

G4 

G4 

DO-201AD 

P600 

MA) 

0.6 

1.0 

1.0 

1.0 

1.0 

2.0 

2.0 

2.0 

3.0 

3.5 

4.0 

5.0 

6.0 

1.5 

3.0 

Vr=50(V) 

UG06A 

UG1A 

FE1A 

GI1001 

UG2A 

FE2A 

BYV27-50 

FE3A 

BYV28-50 

UG4A 

FE5A 

FE6A 

Vr=100(V) 

UG06B 

UG1B 

FE1B 

GI1002 

UG2B 

FE2B 

BYV27-100 

FE3B 

BYV28-100 

UG4B 

FE5B 

FE6B 

Vr=150(V) 

UG06C 

UG1C 

FE1C 

GI1003 

UG2C 

FE2C 

BYV27-150 

FE3C 

BYV28-150 

UG4C 

FE5C 

FE6C 

Vh=200(V) 

UG06D 

UG1D 

FE1D 

GI1004 

UG2D 

FE2D 

BYV27-200 

FE3D 

BYV28-200 

UG4D 

FE50 

FE6D 

Vb=250(V) 

Vr=300(V) 

Vr=40CXV) 

SUF15G 

SUFG0G 

Vr=600(V) 

SUF15J 

SUF30J 

Vn=80(V) 

BYV26D 

Vr=1000(V) 

BYV26E 

Wns) 

15 

15 

35 

25 

75 

15 

35 

25 

25/50 

35 

30 

20 

35 

35 

35 
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LOW  TO  MEDIUM  CURRENT  AXIAL  FAST  EFFICIENT  RECTIFIERS  (cont'd) 


EGL34A 

EGP10A 

EGL41 A 

EGF1 A 

EGP30A 

UF5400 

EGP50A 

TYPE 

thru 

thru 

thru 

thru 

thru 

thru 

thru 

thru 

thru 

EGL34G 

EGP10D 

EGL41G 

EGF1D 

UF4007 

EGP20D 

EGP30D 

UF5408 

EGP50D 

PACKAGE 

DO-213AA 

DO-204AL 

DO-213AB 

DO-214BA 

DO-204AL 

DO-204AC 

GP20 

DO-201AD 

GP20 

lo(A) 

0.5 

1.0 

1.0 

1.0 

1.0 

2.0 

3.0 

1.0 

5.0 

Vr=50(V) 

EGL34A 

EGP10A 

EGL41A 

EGF1A 

UF4001 

EGP20A 

EGP30A 

UF5400 

EGP50A 

Vr=100(V) 

EGL34B 

EGP10B 

EGL41B 

EGF1B 

UF4002 

EGP20B 

EGP30B 

UF5401 

EGP50B 

Vr=150(V) 

EGL34C 

EGP10C 

EGL41C 

EGF1C 

EGP20C 

EGP30C 

EGP50C 

Vr=200(V) 

EGL34D 

EGP10D 

EGL41D 

EGF1D 

UF4003 

EGP20D 

EGP30D 

UF5402 

EGP50D 

Vr=300(V) 

EGL34F 

EGP10F 

EGL41F 

EGP20F 

EGP30F 

UF5403 

EGP50F 

Vr=400(V) 

EGL34G 

EGP10G 

EGL41G 

UF4004 

EGP20G 

EGP30G 

UF5404 

EGP50G 

Vr=500(V) 

UF5405 

Vr=600(V) 

UF4005 

UF5406 

Vr=800(V) 

UF4006 

UF5407 

Vr=1000(V) 

UF4007 

UF5408 

Mns) 

50 

50 

50 

50 

50/75 

50 

50 

50/75 

50 

MEDIUM  TO  HIGH  CURRENT  FAST  EPITAXIAL  RECTIFIERS 


SINGLE  RECTIFIERS 


UG8AT 

FES8AT 

GI1401 

BYW29-50 

FES16AT 

TYPE 

thru 

thru 

thru 

thru 

thru 

UG8DT 

FES8JT 

GI1404 

BY29-200 

FES16JT 

PACKAGE 

TO-220AC 

TO-220AC 

TO-220AC 

TO-220AC 

TO-220AC 

MA) 

8.0 

8.0 

8.0 

8.0 

16.0 

Vr=50(V) 

UG8AT 

FES8AT 

GI1401 

BYW29-50 

FES16AT 

Vr=100(V) 

UG8BT 

FES8BT 

GI1402 

BYW29-100 

FES16BT 

Vr=150(V) 

UG8CT 

FES8CT 

GI1403 

BYW29-150 

FES16CT 

Vr=200(V) 

UG8DT 

FES8DT 

GI1404 

BYW29-200 

FES16DT 

Vr=300(V) 

FES8FT 

FES16FT 

Vr=400(V) 

FES8GT 

FES16GT 

Vr=500(V) 

FES8HT 

FES16HT 

Vr=600(V) 

FES8JT 

FES16JT 

Mns) 

20 

35/50 

35 

25 

35/50 

MEDIUM  TO  HIGH  CURRENT  FAST  EPITAXIAL  RECTIFIERS  DUAL  RECTIFIERS 


FEP6AT 

FEP16AT 

GI2401 

UG18ACT 

BYV32-50 

UG30APT 

FEP30AP 

TYPE 

thru 

thru 

thru 

thru 

thru 

thru 

thru 

FEP6DT 

FEP16JT 

GI2404 

UG18DCT 

BYV32-200 

UG30DPT 

FEP30JP 

PACKAGE 

TO-220AB 

ITO-220CT 

TO-220AB 

TO-220AB 

TO-220AB 

TO-247AD 

TO-247AD 

l„(A) 

6.0 

16.0 

16.0 

16  0 

18.0 

30.0 

30.0 

Vn=50(V) 

FEP6AT 

FEP16AT 

GI2401 

UG18ACT 

BYV32-50 

UG30APT 

FEP30AP 

Vr=100(V) 

FEP6BT 

FEP16BT 

GI2402 

UG18BCT 

BYV32-100 

UG30BPT 

FEP30BP 

Vr=150(V) 

FEP6CT 

FEP16CT 

GI2403 

UG18CCT 

BYV32-150 

UG30CPT 

FEP30CP 

Vr=200(V) 

FEP6DT 

FEP16DT 

GI2404 

UG18DCT 

BYV32-200 

UG30DPT 

FEP30DP 

Vr=300(V) 

FEP16FT 

FEP30FP 

Vr=400(V) 

FEP16GT 

FEP30GP 

Vr=500(V) 

FEP16HT 

FEP30HP 

Vr=600(V) 

FEP16JT 

FEP30JP 

Mns) 

35 

35/50 

35 

20 

25 

20 

35/50 
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BYM07-50  THRU  BYM07-400 
EGL34ATHRU  EGL34G 


SURFACE  MOUNT  GLASS  PASSIVATED  JUNCTION  FAST  SWITCHING  RECTIFIER 

Reverse  Voltage  -  50  to  400  Volts      Forward  Current  -  0.5  Ampere 


DO-213AA 


Dimensions  in  inches  and  (millimeters) 
*  Glass-ptastic  encapsulation  is  covered  by 
Patent  No.  3,996,602  and  brazed-lead  assembly  to  Patent  No.  3,930.306 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory  Flammability 
Classification  94V-0 

♦  Capable  of  meeting  environmental  standards  of  MIL-S-19500 

♦  For  surface  mount  applications 

♦  High  temperature  metallurgically  bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  Fast  switching  for  high  efficiency 

♦  High  temperature  soldering  guaranteed: 
450°C/5  seconds  at  terminals.  Complete  device  submersible 
temperature  of  260°C  for  10  seconds  in  solder  bath 


MECHANICAL  DATA 


Case:  JEDEC  DO-213AA  molded  plastic  over  glass  body 
Terminals:  Plated  terminals,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Two  bands  indicate  cathode  end  -1st  band  denotes  device 
type  and  2nd  band  denotes  repetitive  peak  reverse  voltage  rating 
Mounting  Position:  Any 
Weight:  0.0014  ounce,  0.036  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

BYM07 
-SO 

BY  MOT 
■100 

BYM07 
■150 

BYM07 
-200 

BYM07 
-300 

BYM07 
-400 

UNITS 

Fast  switching  time  device:  1st  band  is  Red 

EGL34A 

EGL34B 

EGL34C 

EGL34D 

EGL34F 

EGL34G 

Polarity  color  bands  (2nd  Band) 

GRAY 

RED 

PINK 

ORANGE 

BROWN 

YELLOW 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

300 

400 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

105 

140 

210 

280 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

300 

400 

Volts 

Maximum  average  forward  rectified  current  at  Tt=75°C 

l(AV) 

0.5 

Amp 

Peak  forward  surge  current  8.3ms  single  half 
sine-wave  superimposed  on  rated  load  (JEDEC  Method) 

Ifsm 

10.0 

Amps 

Maximum  instantaneous  forward  voltage  at  0.5A 

Vf 

1.25 

1.35 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=125°C 

IR 

5.0 
50.0 

HA 

Maximum  full  load  reverse  current, 
full  cycle  average  at  Ta=55°C 

|R(AV) 

50.0 

uA 

Maximum  reverse  recovery  time  (NOTE  1) 

trr 

50.0 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

7.0 

PF 

Maximum  thermal  resistance  (note  3) 

(NOTE  4) 

Rsja 

Rfr)JT 

150.0 
70.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to  +175 

c 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  lrr=0.25A 

(2)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient,  0.24  x  0.24"  (6.0  x  6.0mm)  copper  pads  to  each  terminal 

(4)  Thermal  resistance  from  junction  to  terminal,  0.24  x  0.24"  (6.0  x  6.0mm)  copper  pads  to  each  terminal 
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RATINGS  AND  CHARACTERISTIC  CURVES  BYM07-50 THRU  BYM07-400  /  EGL34A  THRU  EGL34G 


FIG.  1  -  FORWARD  CURRENT 
DERATING  CURVE 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 


0       25      50         75  100    125        150  175 
TERMINAL  TEMPERATURE,  °C 


rr 
=i 
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O  cn 

rr  uj 
3  CC 
CO  UJ 

s| 

r 


12 
10 
8.0 
6.0 
4.0 
2.0 

0 


n 

Tj=Tj  max. 

8  3ms  SINGLE  HALF  SINE-WAVE 
(JEDEC  Method) 


NUMBER  OF  CYCLES  AT  60  Hz 


FIG.  4  -  TYPICAL  REVERSE  CHARACTERISTICS 


VOLTS  PERCENT  OF  RATED  PEAK  REVERSE 

VOLTAGE,  % 


FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 


1  10  100 

REVERSE  VOLTAGE,  VOLTS 


FIG.  6  -  TYPICAL  TRANSIENT  THERMAL 
IMPEDANCE 


t,  PULSE  DURATION,  sec. 
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UG06A  THRU  UG06D 


MINIATURE  ULTRAFAST  EFFICIENT  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  200  Volts     Forward  Current  -  0.6  Ampere 


Case  Style  MPG06 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratories 
Flammability  Classification  94V-0 

♦  Ideally  suited  for  use  in  very  high  frequency  switching 
power  supplies,  inverters  and  as  a  free  wheeling  diode 

♦  Ultrafast  reverse 
recovery  times  for  high  efficiency 

♦  Soft  recovery  characteristics 

♦  Excellent  high  temperature  switching 

♦  Nitride  oxide  passivated  junction 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Dimensions  in  inches  and  (millimeters) 


Case:  Void  free  molded  plastic  body  over  passivated  chip 
Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 

Mounting  Position:  Any 

Weight:  0.0064  ounce,  0.181  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

UG06A 

UG06B 

UG06C 

UG06D 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

105 

140 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  T|_=75°C 

l(AV) 

0.6 

Amp 

Peak  forward  surge  current 

8.3  ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method)  at  Tl=75°C 

Ifsm 

40.0 

Amps 

Maximum  instantaneous  forward  voltage  at  0.6A 

Vf 

0.95 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

IR 

5.0 
100.0 

HA 

Maximum  reverse  recovery  time  (note  1) 

trr 

15.0 

ns 

Maximum  reverse  recovery  time  Tj=25°C 
(NOTE  2)  Tj=100°C 

trr 

25.0 
35.0 

ns 

Maximum  recovered  stored  charge  Tj=25°C 
(NOTE  2)  Tj=100°C 

Qrr 

8.0 
20.0 

nC 

Typical  junction  capacitance  (note  3) 

Cj 

9.0 

PF 

Typical  thermal  resistance  (note  4) 

(IIJf'njjmion  sndstorageje^atm  range 

P.0JA 

Rojl 

Tj,  TsTG 

97.0 
28.0 

-55  to +150 

°CAV 
°C 

NOTES: 

"teaSSSSsSBr  

2  *°  *  s*™»)  cOP;  ~  ^ « o.375.  (95mm)  )ead  ^ 
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RATINGS  AND  CHARACTERISTIC  CURVES  UG06A  THRU  UG06D 


FIG.  1  -  MAXIMUM  FORWARD  CURRENT  FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 

DERATING  CURVES  FORWARD  SURGE  CURRENT 


TEMPERATURE,  °C 


FIG.  5  -  REVERSE  SWITCHING 
CHARACTERISTICS 
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FIG.  6  -  TYPICAL  JUNCTION  CAPACITANCE 
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©  General  Instrument 

Power  Semiconductor  Division 


BYV26D  AND  BYV26E 


GLASS  PASSIVATED  FAST  EFFICIENT  RECTIFIER 

Reverse  Voltage  -  800  to  1000  Volts        Forward  Current  -1.0  Ampere 


DO-204AP 


Dimensions  in  inches  and  (millimeters) 
*  Brazed-lead  assembly  is  covered  by  Patent  No.  3,930,306 


FEATURES 


♦  High  temperature  metallurgical^  bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  Superfast  recovery  times  for  high  efficiency 

♦  Low  forward  voltage,  high  current  capability 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  Hermetically  sealed  package 

♦  Low  Leakage 

♦  High  surge  capability 

♦  Specified  reverse  surge  capability 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 

MECHANICAL  DATA 

Case:  JEDEC  DO-204AP  solid  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.02  ounce,  0.56  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 


BYV26E 


Maximum  repetitive  peak  reverse  voltage 


Vrrm 


800 


1000 


Volts 


Maximum  RMS  voltage 


Vrms 


560 


700 


Volts 


Maximum  DC  blocking  voltage 


Voc 


800 


1000 


Volts 


Minimum  avalanche  breakdown  voltage  at  100nA 
Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  lenath  (see  fig.  11 


Vbr 


900 


1100 


Volts 


maximum  average  rorwara  rectitiea  cun 
Q-375"  (9.5mm)  lead  length  (SEE  FIG.  1) 
Peak  forward  surge  current  10ms  single  half 
sine-wave  superimposed  on  rated  load 

Maximum  instantaneous  forward  voltage  at  1.0A  

Ta=25°C 
Jj=175°C 

Ta=25°C 
Jjf165°C 


'(AV) 


1.0 


Ifsm 


30.0 


Vf 


en3th  Mth  both  ,      °"  P-C-8  Ml.  „ 

?3  60,0  ^ate,^  {12*'2mm)c 


5,0 

m 

151 

10.0 


70.0 
16.0 


Amp 


Amps 


RATINGS  AND  CHARACTERISTIC  CURVES  BYV26D  AND  BYV26E 
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®  General  Instrument 

Power  Semiconductor  Division 


BYM1 2-50  THRU  BYM12-4I 
EGL41ATHRU  EGL41G 


SURFACE  MOUNT  GLASS  PASSIVATED  JUNCTION  FAST  SWITCHING  RECTIFIER 

Reverse  Voltage  -  50  to  400  Volts      Forward  Current  -  1.0  Ampere 


DO-213AB 


D2  '  01 1 0.003  (0.20) 


1st  band  denotes  type  and  positive  end  (cathode) 

Dimensions  in  inches  and  (millimeters) 
*  Glass-plastic  encapsulation  is  covered  by 
Patent  No.  3.996,602  and  brazed-lead  assembly  to  Patent  No.  3.930,306 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory  Flammability 
Classification  94V-0 

♦  Capable  of  meeting  environmental  standards  of  MIL-S-19500 

♦  For  surface  mount  applications 

♦  High  temperature  metallurgical^  bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  Fast  switching  for  high  efficiency 

♦  High  temperature  soldering  guaranteed: 
450°C/5  seconds  at  terminals.  Complete  device  submersible 
temperature  of  260°C  for  10  seconds  in  solder  bath 


i 


MECHANICAL  DATA 


Case:  JEDEC  DO-213AB  molded  plastic  over  glass  body 
Terminals:  Plated  terminals,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Two  bands  indicate  cathode  end  -1st  band  denotes  device 
type  and  2nd  band  denotes  repetitive  peak  reverse  voltage  rating 
Mounting  Position:  Any 
Weight:  0.116  ounce,  0.0046  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25"C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

BYM12 

-SO 

BYM12 
-100 

BYM12 
-ISO 

BYM12 
■200 

BYM12 
-300 

BYM12 

-too 

UNITS 

Fast  efficient  device:  1st  band  is  areen 

EGL41A 

EGL41B 

EGL41C 

EGL41 D 

EGL41F 

EGL41G 

Polarity  color  bands  (2cnd  band) 

GRAY 

RED 

PINK 

ORANGE 

BROWN 

YELLOW 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

300 

400 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

105 

140 

210 

280 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

300 

400 

Volts 

Maximum  average  forward  rectified  current  at  Tt=75°C 

l(AV) 

0.5 

Amp 

Peak  forward  surge  current  8.3ms  single  half 
sine-wave  superimposed  on  rated  load  (JEDEC  Method) 

Ifsm 

10.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

1.0  1.25 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=125°C 

IR 

5.0 
50.0 

HA 

Maximum  reverse  recovery  time  (note  1) 

trr 

50.0 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

20.0 

14.0 

PF 

Maximum  thermal  resistance  (note  3) 

(NOTE  4) 

R0JA 

RejT 

60.0 
30.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to +175 

°C 

NOTES: 

(1 )  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1  .OA.  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient,  0.24  x  0.24"  (6.0  x  6.0mm)  copper  pads  to  each  terminal 

(4)  Thermal  resistance  from  junction  to  terminal.  0.24  x  0.24"  (6.0  x  6.0mm)  copper  pads  to  each  terminal 


@  General  Instrument 

Power  Semiconductor  Division 


RATINGS  AND  CHARACTERISTICS  CURVES  BYM12-50  THRU  BYM12-400,  EGL41ATHRU  EGL41G 


FIG.  3  -TYPICAL  INSTANTANEOUS  FORWARD 
CHARACTERISTICS 


FIG.  4  -  TYPICAL  REVERSE  CHARACTERISTICS 


0.2     0.4     0.6     0.8      1.0    1.2     1.4     1.6  1.8 

INSTANTANEOUS  FORWARD  VOLTAGE, 
VOLTS 


FIG.  6  -  TYPICAL  TRANSIENT  THERMAL  IMPEDANCE 


t.  PULSE  DURATION,  sec. 
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Power  Semiconductor  Division 


EGP10ATHRU  EGP10G 

GLASS  PASSIVATED  FAST  EFFICIENT  RECTIFIER 

Reverse  Voltage  -  50  to  400  Volts     Forward  Current  -1.0  Ampere 


DO-204AL 


0.107(2.7) 
OOSO  0  0  " 


0.150(4.1) 


1.0  (25.4) 


Dimensions  in  inches  and  (millimeters) 

*  Glass  Encapsulation  technique  is  covered  by 
t  No.  3,996.602,  brazed-lead  assembly  to  Patent  No.  3.930,306 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratories 
Flammability  Classification  94V-0 

♦  Glass  passivated  cavity-free  junction 

♦  Superfast  recovery  time  for  high  efficiency 

♦  Low  forward  voltage,  high  current  capability 

♦  Low  leakage  current 

♦  High  surge  current  capability 

♦  High  temperature  metallurgical^ 
bonded  construction 

♦  High  temperature  soldering  guaranteed: 
300°C/1 0  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AL  molded  plastic  over  glass  body 
Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.012  ounce,  0.3  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25X  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

EGP 
10A 

EGP 
10B 

EGP 
10C 

EGP 
WD 

EGP 
10F 

EGP 
10G 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

300 

400 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

105 

140 

210 

280 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

300 

400 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

l(AV) 

1.0 

Amp 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load 

Ifsm 

30.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

0.95 

1.25 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=125°C 

IR 

5.0 
100 

HA 

Maximum  reverse  recovery  time  (note  1 ) 

trr 

50.0 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

22.0  15.0 

PF 

Typical  thermal  resistance  (note  3) 

Rqja 

50.0 

"CA/V 

Operating  junction  and  storage  temperature  range 

Tj,  TstG 

-65  to +150 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  1r=1.0A,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length.  P.CB.  mounted 
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RATINGS  AND  CHARACTERISTICS  CURVES  EGP10A  THRU  EGP10G 
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FIG.  1  -  MAXIMUM  FORWARD  CURRENT 
DERATING  CURVE 
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FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 
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8.3ms  SINGLE  HALF  SINE  WAVE 
(JEDEC  Method) 


NUMBER  OF  CYCLES  AT  60  Hz 


FIG.  3  -TYPICAL  INSTANTANEOUS  FORWARD 
CHARACTERISTICS 
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i  General  Instrument 


ES1ATHRU  ES1D 


SURFACE  MOUNT  ULTRAFAST  EFFICIENT  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  200  Volts        Forward  Current  -  1.0  Ampere 


DO-214AC 


FEATURES 


t 

0-058  (1.47) 
0.052  (1.32) 

0.110(2.79) 
0.100(2.54) 

1 

0.177(4.50) 

0.157(3.99) 

T 

0.090(229) 


1-9B)  r 


3 


ooos(0.i27)max. 


0  012(0305) 
'  0.006(0  152) 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  For  surface  mount  applications 

♦  Low  profile  package 

♦  Ideally  suited  for  use  in 

very  high  frequency  switching  power  supplies, 
inverters  and  as  a  free  wheeling  diodes 

♦  Ultrafast  recovery  times  for  high  efficiency 

♦  Low  forward  voltage 

♦  Low  leakage  current 

♦  Glass  passivated  chip  junction 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds  on  terminals 


MECHANICAL  DATA 


Dimensions  in  inches  and  (millimeters) 


Case:  JEDEC  DO-214AC  molded  plastic  body  over 
passivated  chip 

Terminals:  Solder  plated,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Weight:  0.002  ounces,  0.064  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  al  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

ES1A 

ES1B 

ES1C 

ES1D 

UNITS 

Device  marking  code 

EA 

EB 

EC 

ED 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

105 

140 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

Volts 

Maximum  average  forward  rectified  current 
atTL=120°C 

l(AV) 

1.0 

Amp 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed  on 

rated  load  (JEDEC  Method) 

Ifsm 

30.0 

Amps 

Maximum  instantaneous  forward  voltage  at  0.6A 
at  1.0A 

Vf 

0.865 
0.920 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

|R 

2.0 
100 

uA 

Maximum  reverse  recovery  time  (note  1) 

trr 

15.0 

ns 

Maximum  reverse  recovery  time  Ta=25°C 

(NOTE  2)  TA=100°C 

trr 

25.0 
35.0 

ns 

Maximum  stored  charge  Ta=25°C 
(NOTE  2)  Ta=100°C 

Qrr 

10.0 
25.0 

nC 

Typical  junction  capacitance  (note  3) 

Cj 

10.0 

pF 

Maximum  thermal  resistance  (note  4) 

RejA 
Rsjl 

85.0 
35.0 

°C/W 

Operating  and  storage  temperature  range 

Tj,  Tstg 

-55  to +150 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  !r=1.0A,  lrr=0.25A 

(2)  trr  and  QrT  measured  at:  If=0.6A,  Vr=30V,  di/dt=50A/ys,  Irr  =10%  Irm  lor  measurement  of  trr 

(3)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(4)  P.C.B.  mounted  on  0.2  x  0.2"  (5.0  x  5.0mm)  copper  pad  area 
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RATING  AND  CHARACTERISTIC  CURVES  ES1ATHRU  ES1D 


FIG.  1  -  MAXIMUM  FORWARD  CURRENT 
DERATING  CURVE 


10 


R 
» 

 0 

ESISTIN 
DUCTI 
2  X  0.2" 
OPPER 

E  OR 
/ELOA 

(5.0  X  5 

} 

0mm) 

C 

PAD  AF 

EAS 

80      90      100     110     120     130     140  150 
LEAD  TEMPERATURE,  °C 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 


NUMBER  OF  CYCLES  AT  60  Hz 


FIG.  3  -  TYPICAL  INSTANTANEOUS 
FORWARD  CHARACTERISTICS 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
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i  General  Instrument 


FE1ATHRU  FE1D 


GLASS  PASSIVATED  FAST  EFFICIENT  RECTIFIER 

Reverse  Voltage  -  50  to  200  Volts    Forward  Current  -1.0  Ampere 


DO-204AP 


I  \  0.240(6.1) 

I  I  MAX. 


0. 100  (2.5) 
DIA. 


A 
1 


1 


Dimensions  in  inches  and  (millimeters) 

lead  assembly  is  covered  by  Patent  No.  3,390.306 


FEATURES 


♦  High  temperature  metallurgically  bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  Superfast  recovery  time  for  high  efficiency 

♦  Low  forward  voltage, 
high  current  capability 

♦  Capable  of  meeting  environmental 
standards  of  MIL-S-19500 

♦  Hermetically  sealed  package 

♦  Low  leakage  current 

♦  High  surge  current  capability 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:JEDEC  DO-204AP  solid  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.02  ounce,  0.56  gram 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

FE1A 

FEW 

FE1C 

FEW 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

105 

140 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=75°C 

l(AV) 

1.0 

Amp 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method) 

Ifsm 

30.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

0.95 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

IR 

2.0 
50.0 

uA 

Maximum  reverse  recovery  time  (note  1) 

trr 

35.0 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

45.0 

pF 

Typical  thermal  resistance  (note  3) 

R©ja 
R©jl 

65.0 
20.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-65  to +175 

°C 

NOTES: 

(1 )  Reverse  recovery  test  conditions:  1f=0.5A,  Ir=1  .OA  lrr=0.25A 

(2)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  and/or  lead,  0.375"  (9.5mm)  lead  length  mounted  on  PC.B.  with  0.5  x  0.5"  (12  x  12mm)  copper  pads 
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GI1001  THRU  GI1004 


GLASS  PASSIVATED  FAST  EFFICIENT  RECTIFIER 

Reverse  Voltage  -  50  to  200  Volts      Forward  Current  -  1.0  Ampere 


DO-204AP 


0.028(0.71) 
DM. 


1.0(25.4) 
MIN. 


A"7 

I  0.240  (t 
I  MM 


0.100(2.5) 
DIA. 


A 
t 

0  (25.4) 
MIN. 

1 


Dimensions  in  inches  and  (millimeters) 
*  Brazed  lead  assembly  is  covered  by  Patent  No.  3,930,30 


 FEATURES  

♦  High  temperature  metallurgically  bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  Superfast  recovery  time  for  high  efficiency 

♦  Low  forward  voltage,  high  current  capability 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  Hermetically  sealed  package 

♦  Low  leakage  current 

♦  High  surge  capability 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 

MECHANICAL  DATA 

Case:  JEDEC  DO-204AP  solid  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.02  ounce,  0.56  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

GI1001 

GI1002 

GI1003 

GI1004 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

105 

140 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Tl=75°C 

l(AV) 

1.0 

Amp 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method)  at  Tu75°C 

Ifsm 

30.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

0.975 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

fin 

2.0 
50.0 

uA 

Maximum  reverse  recovery  time  (note  1) 

trr 

25.0 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

45.0 

pF 

Typical  thermal  resistance  (note  3) 

(NOTE  4) 

RejA 
ReJL 

65.0 
20.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to  +175 

°c 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  lr=0.25A 

(2)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length  and  mounted  on  P.C.B.  with  0.5  x  0.5"  (12  x  12mm) 

(4)  Thermal  resistance  from  junction  to  lead  at  0.375"  (9.5mm)  lead  length  with  both  leads  attached  to  heatsinks 
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UF4001  THRU  UF4007 


FAST  EFFICIENT  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts      Forward  Current  -  1.0  Ampere 


DO-204AL 


0.107(2.7) 
0.080  (2.0) 
DIA. 


0.034  (0.86) 
0.028  (0.71) 
DIA. 


0.205  (5  2) 
0.160(4.1) 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  1 .0  ampere  operation  at  Ta=55°C  with  no  thermal 
runaway 

♦  Glass  passivated  chip  junction 

♦  Low  cost 

♦  Ultrafast  recovery 
time  for  high  efficiency 

♦  Low  forward  voltage 

♦  Low  leakage  current 

♦  High  surge  current  capability 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 

MECHANICAL  DATA 

Case:  JEDEC  DO-204AL  molded  plastic  body  over 
passivated  chip 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.012  ounce,  0.3  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

UF 
4001 

UF 
4002 

UF 
4003 

UF 
4004 

UF 
4005 

UF 
4006 

UF 
007 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

I(av) 

1.0 

Amp 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed  on 

rated  load  (JEDEC  Method) 

Ifsm 

30.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

1.0 

1.7 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=125°C 

IR 

10.0 
50.0 

MA 

Maximum  reverse  recovery  time  (note  1) 

trr 

50.0 

75.0 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

17.0 

pF 

Typical  thermal  resistance  (note  3) 

ReJA 

R0JL 

60.0 
15.0 

"CATV 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-55  to  +150 

"C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir-1.0A,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead  length  0.375"  (  9.5mm),  P.C.B.  mounted 
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RATINGS  AND  CHARACTERISTIC  CURVES  UF4001  THRU  UF4007 


FIG.  1  -  MAXIMUM  FORWARD  CURRENT  FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 

DERATING  CURVE  FORWARD  SURGE  CURRENT 


AMBIENT  TEMPERATURE, 


FIG.  3  -  TYPICAL  INSTANTANEOUS 
FORWARD  CHARACTERISTICS 


INSTANTANEOUS  FORWARD  VOLTAGE. 
VOLTS 


FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
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UG1ATHRU  UG1D 


ULTRAFAST  EFFICIENT  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  200  Volts     Forward  Current  -1.0  Ampere 


DO-204AL 


0.107(2.7)  . 
0.080  (2.0p 

01 A 


0.205  (5.2) 
0.160(4. 1) 


1.0  (25.4) 
MIN. 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratories 
Flammability  Classification  94V-0 

♦  Ideally  suited  for  use  in  very  high  frequency  switching 
power  supplies,  inverters 
and  as  a  free  wheeling  diode 

♦  Ultrafast  recovery  time  for  high  efficiency 

♦  Soft  recovery  characteristics 

♦  Excellent  high  temperature  switching 

♦  Nitride  oxide  passivated  junction 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AL,  molded  plastic  body 
over  passivated  chip 

Terminals:  Axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.012  ounce,  0.34  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

UG1A 

UG1B 

UG1C 

UG1D 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

105 

140 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Tl=75°C 

l(AV) 

1.0 

Amp 

Peak  forward  surge  current 

8.3  ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method)  at  Ti_=75°C 

Ifsm 

40.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

0.95 

Volts 

Maximum  DC  reverse  current                Ta=  25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

IR 

5.0 
200.0 

HA 

Maximum  reverse  recovery  time  (note  1) 

trr 

15.0 

ns 

Maximum  reverse  recovery  time  Tj=25°C 

(NOTE  2)  Tj=100°C 

tlT 

25.0 
35.0 

ns 

Maximum  recovered  stored  charge  Tj=25°C 

(NOTE  2)  Tj=100°C 

Qrr 

8.0 
12.0 

nC 

Typical  junction  capacitance  (note  3) 

Cj 

7.0 

pF 

Typical  thermal  resistance  (note  4) 

Rbja 
RejL 

60.0 
20.0 

°C/W 

Operating  and  storage  temperature  range 

Tj,  Tstg 

-55  to +150 

°c 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir  =1.0A,  lfr=0.25A 

(2)  trr  and  Qrr  measured  at:  If=1  OA  Vn=30V,  di/dt=50A/|.is,  ln=1 0%  Irm  for  measurement  of  trr 

(3)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(4)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead  at  0.375"  (9.5mm)  lead  length 
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NEW  PRODUCT 


NEW  PRODUCT 


NEW  PRODUCT 


US1ATHRU  US1J 


SURFACE  MOUNT  ULTRAFAST  EFFICIENT  RECTIFIER 

Reverse  Voltage  -  50  to  600  Volts        Forward  Current  -  1.0  Ampere 


DO-214AC 


0-090(229) 


0.060(1.52} 
0.030(0.76)  *** 


1.98,    r  h 

JL^  iJ 


0.005  (0  127)MAX 
0.208  (5.28,   


0.012/0.305) 
0.006/0. 152' 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  For  surface  mount  applications 

♦  Glass  passivated  chip  junctions 

♦  Low  profile  package 

♦  Easy  pick  and  place 

♦  Ultrafast  recovery  times  for  high  efficiency 

♦  Low  forward  voltage,  low  power  loss 

♦  Built-  in  strain  relief,  ideal  for  automated  placement 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds  on  terminals 


MECHANICAL  DATA 


Case:  JEDEC  DO-214AC  molded  plastic  body  over 
passivated  chip 

Terminals:  Solder  plated,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
it:  0.002  ounces,  0.064  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

US1A 

US1B 

US1D 

US1G 

USU 

UNITS 

Device  Marking  Code 

UA 

UB 

UD 

UG 

UJ 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

Volts 

Maximum  average  forward  rectified  current 
atTi=110°C 

l(AV) 

1.0 

Amp 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed  on 

rated  load  (JEDEC  Method) 

Ifsm 

30.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

1.0 

1.7 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

IR 

10.0 
50.0 

MA 

Maximum  reverse  recovery  time  (NOTE  1) 

trr 

50.0 

75.0 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

17.0 

15.0 

PF 

Maximum  thermal  resistance  (note  3) 

ReJA 
RejL 

27.0 
75.0 

°CA/V 

Operating  and  storage  temperature  range 

Tj,  Tstg 

-55  to  +15( 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  P.C.B.  mounted  on  0.2  x  0.2"  (5.0  x  5.0mm)  copper  pad  area 
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RATING  AND  CHARACTERISTIC  CURVES  US1ATHRU  US1J 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 


FIG.  2  -  TYPICAL  INSTANTANEOUS  FORWARD 
CHARACTERISTICS 
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FIG.  3  -  TYPICAL  REVERSE  LEAKAGE 
CHARACTERISTICS 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
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SUF15G  AND  SUF15J 


ULTRA  FAST  EFFICIENT  RECTIFIER 

Reverse  Voltage  -  400  and  600  Volts     Forward  Current  -  1.5  Amperes 


Case  Style  GP20 


Dimension  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Glass  passivated  chip  junction 

♦  Superfast  recovery  time  for  high  efficiency 

♦  High  forward  surge  current  capability 

♦  Low  leakage  current  — —  — 

♦  Low  power  loss 

♦  High  temperature  soldering  guaranteed: 
260°C/10  seconds,  at  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  Plastic  molded  body  over  passivated  chip 
Terminals:  Plated  axial  leads  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.03  ounces,  0.8  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  ai  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

SUF1SG 

SUF15J 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

400 

600 

Volts 

Maximum  RMS  voltage 

Vrms 

280 

420 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

400 

600 

Volts 

Maximum  average  forward  rectified  current, 
0.375"  (9.5mm)  lead  length  at  Ta=50°C 

l(AV) 

1.5 

Amps 

Peak  forward  surge  current,  8.3ms  single  half  sine-wave 
superimposed  on  rated  load  (JEDEC  Method)  at  Ta=50°C 

Ifsm 

50.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1 .5A 

Vf 

1.80 

Volts 

Maximum  peak  reverse  current  Ta=25°C 
at  rated  peak  reverse  voltage  Ta=100°C 

IR 

10.0 
100 

HA 

Maximum  reverse  recovery  time  (NOTE1) 

trr 

35.0 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

35 

pF 

Typical  thermal  resistance  (note  2) 

P.0JA 

65.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-55  to +150 

°c 

NOTES: 

(1)  Reverse  recovery  test  condition:  If=0.5A,  Ir=1.0A,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length,  P.C.B.  mounted 
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RATINGS  AND  CHARACTERISTIC  CURVES  SUF15G  AND  SUF15J 


FIG.  1  -  MAXIMUM  FORWARD  CURRENT 
DERATING  CURVE 


MOUNTED  on 
P.C.B.  with  0.2  X 
0.2"  (5  0  X  5.0mm) 
COPPER  LEAFS  at 
LEAD  LENGTH  = 
0.375"  (9.5mm) 
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FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 
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FIG.  3  -  TYPICAL  INSTANTANEOUS 
FORWARD  CHARACTERISTICS 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 


FIG.  6  -  TYPICAL  TRANSIENT  THERMAL  IMPEDANCE 
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<§)  General  Instrument 

Power  Semiconductor  Division 


BYV27-50THRU  BYV27-200 


GLASS  PASSIVATED  FAST  EFFICIENT  RECTIFIER 

Reverse  Voltage  -  50  to  200  Volts      Forward  Current  -  2.0  Amperes 


 FEATURES  

♦  High  temperature  metallurgically  bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  Superfast  recovery  time-for  high  efficiency 

♦  Low  forward  voltage,  high  current  capability 

♦  Capable  of  meeting  environmental  standards  of 

MIL-S-19500  <Sas=«==Bs 

♦  Hermetically  sealed  package 

♦  Low  leakage  current  ^aa5Si 

♦  High  surge  current  capability 

♦  High  temperature  soldering  guaranteed: 
350°C/1 0  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


 MECHANICAL  DATA  

Case:  JEDEC  DO-204AP  solid  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.02  ounce,  0.56  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

BYV27-50 

BYV27-100 

BYV27-150 

BYV27-200 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

105 

140 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

Volts 

Minimum  reverse  breakdown  voltage  at  100  |iA 

Vbr 

55 

110 

165 

220 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Tl=85°C 

l(AV) 

2.0 

Amps 

Peak  forward  surge  current 

10ms  single  half  sine-wave  superimposed 

on  rated  load  atTj=175°C 

Ifsm 

50.0 

Amps 

Maximum  instantaneous  forward  Tj=25°C 
voltage  at  3.0A  Tj=175°C 

Vf 

1.07 
0.88 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=165°C 

Ir 

1.0 

150.0 

HA 

Maximum  reverse  recovery  time  (note  1) 

trr 

25.0 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

45.0 

pF 

Typical  thermal  resistance  (note  3, 4) 

FtojA 
Rbjl 

65.0 
20.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to +175 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=05A,  Ir=1  .OA,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  lead  at  0.375"  (9.5mm)  lead  length  with  both  leads  attached  to  heatsinks 

(4)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length  and  mounted  on  P.C.B.  with  0.5  x  0.5"  (12  x  12mm)  copper  pads 


Dimensions  in  inches  and  (millimeters) 
Brazed-lead  assembly  is  covered  by  Patent  No.  3.930,306 
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RATINGS  AND  CHARACTERISTIC  CURVES  BYV27-50  THRU  BYV27-200 
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FIG.  1  -  MAXIMUM  FORWARD  CURRENT 
DERATING  CURVE 
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FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 
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FIG.  3  -  TYPICAL  INSTANTANEOUS 
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FIG.  4  -  TYPICAL  REVERSE  LEAKAGE 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
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®  General  Instrument 

Power  Semiconductor  Division 


EGP20A  THRU  EGP20G 


GLASS  PASSIVATED  FAST  EFFICIENT  RECTIFIER 

Reverse  Voltage  -  50  to  400  Volts      Forward  Current  -  2.0  Amperes 


DO-204AC 


1.0 
(25.4) 
MIN. 


0.300  (7.6) 


(25.4) 
MIN. 


0.028(0.71) 
OIA. 


0.140(3.6) 
0. 104  (2.6) 
DIA. 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratories 
Flammability  Classification  94V-0 

♦  Glass  passivated  cavity-free  junction 

♦  Superfast  recovery  time  for  high  efficiency 

♦  Low  forward  voltage,  high  current  capability 

♦  Low  leakage  current 

♦  High  surge  current  capability 

♦  High  temperature 
metallurgical^  bonded  construction 

♦  High  temperature  soldering  guaranteed: 
300°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Dimensions  in  inches  and  (millimeters) 

*  Glass-plastic  encapsulation  technique  is  covered  by 
Patent  No.  3.998,602  and  brazed-lead  assembly  by  Patent  No.  3.930,306 


Case:  JEDEC  DO-204AC  molded  plastic  over  solid  glass 
body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.015  ounce,  0.4  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

EGP 
20A 

EGP 
20B 

EGP 
20C 

EGP 
20D 

EGP 
20F 

EGP 
20G 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

300 

400 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

105 

140 

210 

280 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

300 

400 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

km 

2.0 

Amps 

Peak  forward  surge  current, 

8.3  ms  single  half  sine-wave  superimposed 

on  rated  load 

Ifsm 

75.0 

Amps 

Maximum  instantaneous  forward  voltage  at  2.0A 

Vf 

0.95 

1.25 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=125°C 

Ir 

5.0 
100.0 

MA 

Maximum  reverse  recovery  time  (note  1) 

trr 

50.0 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

70.0 

45.0 

PF 

Typical  thermal  resistance  (note  3) 

RejA 
Rojl 

40.0 
15.0 

"CM 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-65  to  +150 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient,  and  tram  junction  to  lead  at  0.375"  (9.5mm)  lead  length.  RCB.  mounted 
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RATINGS  AND  CHARACTERISTIC  CURVES  EGP20A  THRU  EGP20G 
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FIG.  4  -  TYPICAL  REVERSE  CHARACTERISTICS 
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ES2ATHRU  ES2D 


SURFACE  MOUNT  FAST  EFFICIENT  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  200  Volts       Forward  Current  -  2.0  Amperes 


DO-214AA 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  For  surface  mount  applications 


Dimensions  in  inches  and  (millimeters) 


♦  Low  profile  package 

♦  Built-in  strain  relief,  ideal 
for  automated  placement 

♦  Easy  pick  and  place 

♦  Glass  passivated  chip  junction 

♦  Superfast  recovery  times  for  high  efficiency 

♦  Low  power  loss,  high  efficiency 

♦  High  temperature  soldering: 
250°C/1 0  seconds  at  terminals 

MECHANICAL  DATA 

Case:  JEDEC  DO-214AA  molded  plastic  body 
over  passivated  chip 

Terminals:  Solder  plated  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Weight:  0.003  ounces,  0.093  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

ES2A 

ES2B 

ES2C 

ES20 

UNITS 

Device  marking  code 

EA 

EB 

EC 

ED 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

105 

140 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

Volts 

Maximum  average  forward  rectified  current 
at  Tl=110°C 

l(AV) 

2.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed  on 

rated  load  (JEDEC  Method)  at  Tl=110°C 

IFSM 

50.0 

Amps 

Maximum  instantaneous  forward  voltage  at  2.0A 

Vf 

0.90 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

IR 

10.0 
350 

MA 

Maximum  reverse  recovery  time  (note  1) 

trr 

20.0 

ns 

Maximum  reverse  recovery  time  Ta=25°C 
(NOTE  2)  Ta=100°C 

trr 

30.0 
50.0 

ns 

Maximum  stored  charge  Ta=25°C 

(NOTE  2)  Ta=100°C 

Qrr 

10.0 
25.0 

nC 

Typical  junction  capacitance  (note  3) 

Cj 

25.0 

PF 

Maximum  thermal  resistance  (note  4) 

Rgja 
R©jl 

75.0 
20.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-55  to  +150 

"C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=  I.0A,  lrr=0.25A 

(2)  Trr  and  Qrr  measured  at:  If=2.0A,  Vr=30V,  di/dt=50A/us,  lrr=10%  Ir  _^ 

(3)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts  (gj  General  Instrument 

(4)  Units  mounted  on  P.C.B.  5.0  x  5.0mm  (0.01 3mm  thick)  land  areas  97  Power  Semiconductor  Division 


RATING  AND  CHARACTERISTIC  CURVES  ES2A  THRU  ES2D 
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 FE2A  THRU  FE2D  

GLASS  PASSIVATED  FAST  EFFICIENT  RECTIFIER 

Reverse  Voltage  -  50  to  200  Volts      Forward  Current  -  2.0  Amperes 


1.0  (25.4) 
MM 

Dimensions  in  inches  and  (millimeters) 
Brazed-lead  assembly  is  covered  by  Patent  No.  3,930,306 


 FEATURES  

♦  High  temperature  metallurgically  bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  Superfast  recovery  time  for  high  efficiency 

♦  Low  forward  voltage,  high  current  capability 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  Heretically  sealed  package 

♦  Low  leakage 

♦  High  surge  capability  ^\ 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


 MECHANICAL  DATA  

Case:  JEDEC  DO-204AP  solid  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.002  ounce,  0.56  gram 


MAXIMUM  RATINGS  AND  MECHANICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

FE2A 

FE2B 

FE2C 

FE2D 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

105 

140 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Tl=75°C 

l(AV) 

2.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method) 

Ifsm 

50.0 

Amps 

Maximum  instantaneous  forward  voltage  at  2. OA 

Vf 

0.95 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

IR 

2.0 
50.0 

HA 

Maximum  reverse  recovery  time  (note  1) 

trr 

35.0 

ns 

Typical  junction  capacitance  (NOTE  2) 

Cj 

45.0 

PF 

Typical  thermal  resistance  (note  3,  4) 

RejA 
Rsjl 

60.0 
20.0 

°CAV 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to +175 

°C 

NOTES: 

(1 )  Reverse  recovery  test  conditions:  If=0.5A,  Ib=1  .OA,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Vdc 

(3)  Thermal  resistance  from  junction  to  ambien!  at  0.375"  (9.5mm)  lead  length  and  mounted  on  P.C.B.  with  0.5  x  0.5"  (12  x  12mm)  copper  pads 

(4)  Thermal  resistance  from  junction  to  lead  at  0.375"  (9.5mm)  lead  length  with  both  leads  attached  to  heatsinks 
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RATINGS  AND  CHARACTERISTIC  CURVES  FE2A  THRU  FE2D 


FIG.  1  -  MAXIMUM  FORWARD  CURRENT 
DERATING  CURVE 
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FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 
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UG2A  THRU  UG2D 

ULTRAFAST  EFFICIENT  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  200  Volts     Forward  Current  -  2.0  Amperes 


DO-204AC 


1.0 
(25.4) 
MIN. 


0.300  (7.6) 
0.230  (5.8) 


0.034  (0.86) 


0.028(0.71) 
DIA. 


1.0 
(25.4) 
MIN. 


0.140(3.6) 
0.104(2.6) 
DIA. 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratories 
Flammability  Classification  94V-0 

♦  Ideally  suited  for  use  in  very  high  frequency  switching 
power  supplies,  inverters  and  as  a  free  wheeling  diode 

♦  Ultrafast  recovery  for  high  efficiency  times 

♦  Soft  recovery  characteristics 

♦  Excellent  high  temperature  switching 

♦  Nitride  oxide  passivated  junction 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AC  molded  plastic  body  over 
passivated  chip 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.015  ounce,  0.4  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

UG2A 

UG2B 

UG2C 

UG2D 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

105 

140 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

Volts 

Maximum  average  forward  rectified  current 
0.375°  (9.5mm)  lead  length  at  Tl=75°C 

l(AV) 

2.0 

Amps 

Peak  forward  surge  current 

8.3  ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method)  atTL=75°C 

Ifsm 

80.0 

Amps 

Maximum  instantaneous  forward  voltage  at  2.0A 

Vf 

0.95 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

Ir 

5.0 
200.0 

uA 

Maximum  reverse  recovery  time  (note  1) 

trr 

15.0 

ns 

Maximum  reverse  recovery  time  Tj=25°C 
(NOTE  2)  Tj=100°C 

trr 

25.0 
35.0 

ns 

Maximum  stored  charge  Tj=25°C 

(NOTE  2)  Tj=100°C 

Qrr 

10.0 
22.0 

nC 

Typical  junction  capacitance  (note  3) 

Cj 

15.0 

pF 

Typical  thermal  resistance  (note  4) 

FtoJA 

45.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-55  to +150 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1  OA,  lrr=0.25A 

(2)  trr  and  Qrr  at:  If=2.0A,  Vr=30V,  di/dt=50A/us,  lrr=10%  Irm  for  measurement  of  trr 

(3)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(4)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length 
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RATINGS  AND  CHARACTERISTIC  CURVES  UG2A  THRU  UG2D 
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FIG.  1  -  MAXIMUM  FORWARD  CURRENT 
DERATING  CURVES 
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FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 
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FIG.  3  -  TYPICAL  INSTANTANEOUS 
FORWARD  CHARACTERISTICS 
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FIG.  4  -  TYPICAL  REVERSE  LEAKAGE 
CHARACTERISTICS 
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FIG.  5  -  REVERSE  SWITCHING 


O 

o 


a 


LU 


25      50      75     100     125     150  175 
JUNCTION  TEMPERATURE,  °C 


FIG.  6  -  TYPICAL  JUNCTION  CAPACITANCE 
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I  General  Instrument 

Power  Semiconductor  Division 


GI1101  THRU  GI1104 

GLASS  PASSIVATED  FAST  EFFICIENT  RECTIFIER 

Reverse  Voltage  -  50  to  200  Volts       Forward  Current  -  2.5  Amperes 


DO-2Q4AP 


0.028(0.71) 
DIA. 


1-0  (25.4) 
MIN. 


A"7 

I  \  0.240  0 

|  MA) 

[Jjt 


0. 100  (2.S) 
DIA. 


1.0(25.4) 
MIN. 


1 


Dimensions  in  inches  and  (millimeters) 
:  Brazed  lead  assembly  is  covered  by  Patent  No.  3,930,306 


 FEATURES  

♦  High  temperature  metallurgical^  bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  Superfast  recovery  time  for  high  efficiency 

♦  Low  forward  voltage,  high  current  capability 

♦  Capable  of  meeting  environmental  standards 
of  MIL-S-19500 

♦  Hermetically  sealed  package  , 

♦  Low  Leakage 

♦  High  surge  capability 

♦  High  temperature  soldering  guaranteed: 
350°C/1 0  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 

MECHANICAL  DATA 

Case:  JEDEC  DO-204AP  solid  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD  750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.02  ounce,  0.56  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

an  101 

an  102 

an  W3 

an  104 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

Volts 

Maximum  RMS  voltage 

VrmS 

35 

70 

105 

140 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  (see  fig.1) 

l(AV) 

2.5 

2.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method)  at  rated  Tl 

Ifsm 

50.0 

Amps 

Maximum  instantaneous  forward  voltage  at  2.0A 

Vf 

0.975 

1.25 
(NOTE  5) 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

IR 

2.0 
50.0 

10.0 
200.0 

uA 

Maximum  reverse  recovery  time  (note  1) 

trr 

25.0 

50.0 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

45.0 

pF 

Typical  thermal  resistance  (note  1) 

(NOTE  4) 

Roja 

R©JL 

65.0 
20.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to +175 

-65  to +150 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  trom  junction  to  ambient  at  0.375'  (9.5mm)  lead  length  and  mounted  on  P.C.B.  with  0.5  x  0.5"  (12  x  12mm)  copper  pads 

(4)  Thermal  resistance  from  junction  to  lead  at  0.375"  (9.5mm)  lead  length  with  both  leads  attached  to  heat  sinks 

(5)  Tested  at  If=1.0A 
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RATINGS  AND  CHARACTERISTICS  CURVES  GI1101  THRU  GI1104 


FIG.  1  -  MAXIMUM  FORWARD  CURRENT 
DERATING  CURVE 
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FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 
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FIG.  3  -  TYPICAL  INSTANTANEOUS 
FORWARD  CHARACTERISTICS 


FIG.  4  -  TYPICAL  REVERSE  LEAKAGE 
CHARACTERISTICS 


INSTANTANEOUS  FORWARD  VOLTAGE, 
VOLTS 


UJ  q. 

cn  5 

^  < 

>§ 

cn  2 
=> 

S 

z 

1 


1,000 


0.01 


100      120  140 


PERCENT  OF  RATED  PEAK  REVERSE 
VOLTAGE,  % 


FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
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®  General  Instrument 

Power  Semiconductor  Division 


EGP30A  THRU  EGP30G 


GLASS  PASSIVATED  FAST  EFFICIENT  RECTIFIER 

Forward  Voltage  -  50  to  400  Volts      Reverse  Current  -  3.0  Amperes 


Case  Style  GP20 


Dimensions  in  inches  and  (millimeters) 

*  Glass-plastic  encapsulation  technique  is  covered  by 
Patent  No.3,996,602  and  brazed-lead  assembly  by  Patent  No.  3.930,306 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratories 
Flammability  Classification  94V-0 

♦  Glass  passivated  cavity-free  junction 

♦  Superfast  recovery  time  for  high  efficiency 

♦  Low  forward  voltage, 
high  current  capability 

♦  Low  leakage  current 

♦  High  surge  current  capability 

♦  High  temperature  metallurgical^  bonded  construction 

♦  High  temperature  soldering  guaranteed: 
300°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  Molded  plastic  over  solid  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.03  ounce,  0.8  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

EGP 
30A 

EGP 
30B 

EGP 
30C 

EGP 
300 

EGP 
30P 

EGP 
30G 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

300 

400 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

105 

140 

210 

280 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

300 

400 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

l(AV) 

3.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load 

Ifsm 

125.0 

Amps 

Maximum  instantaneous  forward  voltage  at  3.0A 

Vf 

0.95                           1 .25 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=125°C 

IR 

5.0 
100.0 

pA 

Typical  reverse  recovery  time  (note  1) 

trr 

50.0 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

95.0  75.0 

pF 

Typical  thermal  resistance  (note  3) 

Roja 
RejL 

20.0 
8.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to  +150 

°c 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient,  and  from  junction  to  lead  0.375"  (9.5mm)  lead  length,  P.C.B.  mounted 
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RATINGS  AND  CHARACTERISTIC  CURVES  EGP30A  THRU  EGP30G 
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Power  Semiconductor  Division 


FE3A  THRU  FE3D 


GLASS  PASSIVATED  FAST  EFFICIENT  RECTIFIER 

Reverse  Voltage  -  50  to  200  Volts      Forward  Current  -  3.0  Amperes 


Case  Style  G4 


0.038  (0.962) 
DIA. 


1.0  (25.4) 
MIN. 


0 


0.300(7.6) 
MAX. 


1.0  (25.4) 
MIN. 


FEATURES 


♦  High  temperature  metallurgically  bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  Superfast  recovery  time-for  high  efficiency 

♦  Low  forward  voltage,  high  current  capability 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  Hermetically  sealed  package 

♦  Low  leakage  current 

♦  High  surge  current  capability 

♦  High  temperature  soldering  guaranteed: 
350°C/1 0  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Dimensions  in  inches  and  (millimeters) 
*  Brazed-lead  assembly  is  covered  by  Patent  No.  3.930.306 


Case:  Solid  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.037  ounce,  1 .04  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

FE3A 

FE3B 

FE3C 

FE3D 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

105 

140 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

l(AV) 

3.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method) 

Ifsm 

125.0 

Amps 

Maximum  instantaneous  forward  voltage  at  3.0A 

Vf 

0.95 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

in 

5.0 
50.0 

MA 

Maximum  reverse  recovery  time  (note  1) 

trr 

35.0 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

100.0 

pF 

Typical  thermal  resistance  (note  3,4) 

RejA 
Rojl 

55.0 
20.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-65  to +175 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  lfr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length  mounted  on  P.C.8. 

(4)  Thermal  resistance  from  junction  to  lead  at  0.375"  (9.5mm)  lead  length  with  both  leads  attached  to  heatsinks 
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RATINGS  AND  CHARACTERISTIC  CURVES  FE3A  THRU  FE3D 


FIG.  1  -  MAXIMUM  FORWARD 
CURRENT  DERATING 
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FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 
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 ES3A  THRU  ES3D  

SURFACE  MOUNT  ULTRAFAST  EFFICIENT  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  200  Volts       Forward  Current  -  3.0  Amperes 


DO-214AB 


FEATURES 


t  /  ' 

0. 103  (2.62)  1 

0  079 12.00) 

L 

0060(1.5!) 

f  0  000(0  203) 

0  030(0.761 

<  H                         0004(0  102) 

0320(0.13) 

Dimensions  in  inches  and  (millimeters) 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  For  surface  mount  applications 

♦  Low  profile  package 

♦  Built-in  strain  relief, 

♦  Ideal  for  automated  placement 

♦  Easy  pick  and  place 

♦  Superfast  recovery  time  for  high  efficiency 

♦  Glass  passivated  chip  junction 

♦  High  temperature  soldering: 
250°C/10  seconds  at  terminals 


MECHANICAL  DATA 


Case:  JEDEC  DO-214AB  molded  plastic  body  over 
passivated  chip 

Terminals:  Solder  plated,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Weight:  0.007  ounces,  0.21  gram 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

ES3A 

ES3B 

ES3C 

ES3D 

UNITS 

Device  marking  code 

EA 

EB 

EC 

ED 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

105 

140 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

Volts 

Maximum  average  forward  rectified  current  atTi_=100°C 

l(AV) 

3.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed  on 

rated  load  (JEDEC  Method)  atTL=100°C 

Ifsm 

100.0 

Amps 

Maximum  instantaneous  forward  voltage  at  3.0A 

vf 

0.90 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

IR 

5.0 
500.0 

pA 

Maximum  reverse  recovery  time  (NOTE  1) 

trr 

20.0 

ns 

Maximum  reverse  recovery  time  Ta=25°C 
(NOTE  2)  Ta=100°C 

trr 

30.0 
50.0 

ns 

Maximum  stored  charge  Ta=25°C 

(NOTE  2)  TA=100°C 

Qrr 

15.0 
35.0 

nC 

Typical  junction  capacitance  (note  3) 

Cj 

45.0 

pF 

Typical  thermal  resistance  (note  4) 

R©JA 
R(9JL 

47.0 
12.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-55  to +150 

°C 

®  General  Instrument 

Power  Semiconductor  Division 


NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  lrr=0.25A 

(2)  tr  and  Qn  measured  at:VR=30V,  di/dt=50A/us,  If=3.0A,  and  lrr=10%  Ir 

(3)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(4)  Units  mounted  on  P.C.B.  with  0.31  x  0.31"  (8.0  x  8.0mm)  copper  pad  areas 
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RATING  AND  CHARACTERISTIC  CURVES  ES3A  THRU  ES3D 


FIG.  3  -  TYPICAL  INSTANTANEOUS 
FORWARD  CHARACTERISTICS 


FIG.  4  -  TYPICAL  REVERSE  LEAKAGE 
CHARACTERISTICS 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
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SUF30G  AND  SUF30J 


ULTRAFAST  EFFICIENT  PLASTIC  RECTIFIER 

Reverse  Voltage  -  400  and  600  Volts     Forward  Current  -  3.0  Amperes 


Case  Style  P600 


0.048  {1.2) 

DM 


0.340(8.6) 
 *_ 


1.0(25.4) 
MIN 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Rammability  Classification  94V-0 

♦  Glass  passivated  chip  junction 

♦  Utrafast  recovery  times  for  high 
efficiency 

♦  High  forward  surge  current  capability 

♦  Low  leakage  current 

♦  Low  power  loss 

♦  High  temperature  soldering  guaranteed: 
260°C/1 0  seconds  at  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Dimensions  in  inches  and  (millimeters) 


Case:  Molded  epoxy  body  over  passivated  chip 
Terminals:  Plated  axial  leads  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.07  ounces,  2.1  grams 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


UNITS 


Maximum  repetitive  peak  reverse  voltage 

Vrrm 

400 

600 

Volts 

Maximum  RMS  voltage 

Vrms 

280 

420 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

400 

600 

Volts 

Maximum  average  forward  rectified  current, 
0.200"  (5.0mm)  lead  length  at  Ta=60°C 

l(AV) 

3.0 

Amps 

Peak  forward  surge  current,  8.3ms  single  half  sine- 
wave  superimposed  on  rated  load  (JEDEC  Method)  at  Ta=60°C 

Ifsm 

80.0 

Amps 

Maximum  instantaneous  forward  voltage  at  3.0A 

Vf 

1.80 

2.0 

Volts 

Maximum  peak  reverse  current  Ta=25°C 
at  rated  peak  reverse  voltage  Ta=100"C 

|R 

10.0 
100.0 

uA 

Maximum  reverse  recovery  time  (NOTE1) 

trr 

35.0 

ns 

Typical  junction  capacitance  (NOTE  2) 

Cj 

8.0 

PF 

Typical  thermal  resistance  (note  3) 

R©JA 

25.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj  ,TSTG 

-55  to +150 

°C 

NOTES: 

(1 )  Reverse  recovery  test  condition:  If=0.5A,  Ir=1  .OA,  ln=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.200"  (5.0mm)  lead  length  with  both  leads  attached  to  heat  sink 
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RATINGS  AND  CHARACTERISTIC  CURVES  SUF30G  AND  SUF30J 


FIG.  1  -  FORWARD  CURRENT 
DERATING  CURVE 
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FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 
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UF5400  THRU  UF5408 


ULTRAFAST  EFFICIENT  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts     Forward  Current  -  3.0  Amperes 


DO-201AD 


0.052(1.3) 
0.048(1.2)  ' 
DM. 


0.375(9.5) 
0.285  (7.2) 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Glass  passivated  chip  junction 

♦  Low  cost 

♦  Ultrafast  recovery 
time  for  high  efficiency 

♦  Low  forward  voltage, 
high  current  capability 

♦  Low  leakage 

♦  High  surge  capability 

♦  High  temperature  soldering  guaranteed: 

250°C,  0.375"  (9.5mm)  lead  length  for  10  seconds, 
5  lbs.  (2.3  kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-201AD,  molded  plastic  body  over 
passivated  chip 

Terminals:  Plated  axial  leads  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.04  ounce,  1.1  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


UFS404 

UF5405 

UFS406 

UF5407 

UF5408 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

300 

400 

500 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

210 

280 

350 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

300 

400 

500 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified  current, 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

l(AV) 

3.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method)  at  Ta=55°C 

Ifsm 

150.0 

Amps 

Maximum  instantaneous  forward  voltage  at  3. OA 

Vf 

1.0 

1.7 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=125°C 

IR 

10.0 
50.0 

HA 

Maximum  reverse  recovery  time  (note  1)  Tj=25°C 

trr 

50.0  75.0 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

45.0 

PF 

Typical  thermal  resistance  (note  3) 

RejA 
Rgjl 

20.0 
8.5 

"C/W 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-55  to +150 

°C 

NOTES: 

(1 )  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1  .OA,  lrr=0.25A 

(2)  Measure  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  lead  and  from  junction  to  ambient  with  0.375"  (9.5mm)  lead  length, 
both  leads  attached  to  heatsink 
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RATINGS  AND  CHARACTERISTIC  CURVES  UF5400  THRU  UF5408 


FIG.  1  -  MAXIMUM  FORWARD  CURRENT 
DERATING  CURVE 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 


0 
20 


RESIS 

TIVE  0 

R  INOL 

CTIVE 

LOAD 

0.375 

"  (9.5m 
i  

7i)  LEA 

3LENC 

TH 

40      60      80     100    120    140  160 
AMBIENT  TEMPERATURE.  °C 


S 

UJ 


cc  w 
=>  tr 

CO  LU 

2  1 
S  < 


2 
2 


100 


NUMBER  OF  CYCLES  AT  60  Hz 


FIG.  3  -  TYPICAL  FORWARD 
CHARACTERISTICS 


FIG.  4  -  TYPICAL  REVERSE  LEAKAGE 
CHARACTERISTICS 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
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BYV28-50  THRU  BYV28-200 

GLASS  PASSIVATED  FAST  EFFICIENT  RECTIFIER 

Reverse  Voltage  -  50  to  200  Volts     Forward  Current  -  3.5  Amperes 


 FEATURES  

♦  High  temperature  metallurgical^  bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  Superfast  recovery  time  for  high  efficiency 

♦  Low  forward  voltage,  high  current  capability 

♦  Capable  of  meeting  environmental  standards 
of  MIL-S-19500  .^^^^ 

♦  Hermetically  sealed  pirl-ipr^^i 

♦  Low  leakage  current 

♦  High  surge  capability 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


 MECHANICAL  DATA  

Case:  Solid  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.037  ounce,  1 .04  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

BYV28-50 

BYV28-100 

BYV28-150 

BYV28-200 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

105 

140 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

Volts 

Minimum  reverse  breakdown  voltage  at  100uA 

V(BR) 

55 

110 

165 

220 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Tl=85°C 

l(AV) 

3.5 

Amps 

Peak  forward  surge  current 

10ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method)  at  Tj=175°C 

Ifsm 

90.0 

Amps 

Maximum  instantaneous  forward  Tj=25°C 
voltage  at  3.5A  Tj=175°C 

Vf 

1.1 
0.89 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=165°C 

IR 

1.0 
150.0 

uA 

Maximum  reverse  recovery  time  (note  1) 

trr 

30.0 

ns 

Typical  junction  capacitance  (NOTE  2) 

Cj 

100.0 

PF 

Typical  thermal  resistance  (note  3,  4) 

RejA 
Rsjl 

55.0 
20.0 

°C/VJ 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-65  to  +175 

°C 

4? 


Case  Style  G4 


0. 1BO  (4.6) 

t 

1.0  (25.4) 
MIN. 

0.115(2.9} 
DM 

t 

0.300  (7.6) 
MAX. 

0.042(1.07)  ^ 

0.036  (0.962) 
DIA. 


10  (25.4) 
MIN. 


Dimensions  in  inches  and  (millimeters) 
>  Brazed-lead  assembly  is  covered  by  Patent  No. 


NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  lrr,0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  lead  at  0.375"  (9.5mm)  lead  length  with  both  leads  attached  to  heatsinks 

(4)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length  and  mounted  on  P.CB. 
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RATINGS  AND  CHARACTERISTIC  CURVES  BYV28-50  THRU  BYV28-200 


FIG.  1  -  MAXIMUM  FORWARD  CURRENT 
DERATING  CURVE 
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FIG.  3  -  TYPICAL  INSTANTANEOUS 
FORWARD  CHARACTERISTICS 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
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FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 
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FIG.  4  -  TYPICAL  REVERSE  LEAKAGE 
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UG4A  THRU  UG4D 

ULTRAFAST  EFFICIENT  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  200  Volts     Forward  Current  -  4.0  Amperes 


DO-201AD 


0.210(5.3)  _ 


0052(1.3) 
0.048(1.2) 
DIA. 


0.375  (9.5) 

0.285(7.2) 


Dimensions  in  inches  and  (millimeters) 


 FEATURES  

♦  Plastic  package  has  Underwriters  Laboratories 
Flammability  Classification  94V-0 

♦  Ideally  suited  for  use  in  very  high  frequency  switching 
power  supplies,  inverters  and  as  free  wheeling  diodes 

♦  Ultrafast  recovery  time  for  high  efficiency 

♦  Soft  recovery  characteristics 

♦  Excellent  high  temperature  switching 

♦  Nitride  oxide  passivated  junction 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 

MECHANICAL  DATA 

Case:  JEDEC  DO-201AD  molded  plastic  body  over 
passivated  chip 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.045  ounce,  1 .2  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

UG4A 

UG4B 

UG4C 

UG4D 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

105 

140 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ti=75°C 

l(AV) 

4.0 

Amps 

Peak  forward  surge  current 

8.3  ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method)  at  Tl=75°C 

Ifsm 

150.0 

Amps 

Maximum  instantaneous  forward  voltage  at  4.0A 

Vf 

0.95 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

IR 

5.0 
300.0 

uA 

Maximum  reverse  recovery  time  (note  1) 

trr 

20.0 

ns 

Maximum  reverse  recovery  time  Tj=25°C 

(NOTE  2)  Tj=100°C 

trr 

30.0 
50.0 

ns 

Maximum  recovered  stored  charge  Tj=25°C 
(NOTE  2)  Tj=100°C 

Qrr 

15.0 
30.0 

nC 

Typical  junction  capacitance  (note  3) 

Cj 

20.0 

PF 

Typical  thermal  resistance  (note  4) 

PiOJA 

25.0 

"C/W 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-55  to +150 

°C 

NOTES: 

(1 )  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1  .OA.  Iit=0.25A 

(2)  trr  and  Qrr  measured  at  tester:  If=4.0A,  Vr=30V,  di/dt=50A/us,  lrr=10%  Irm  tor  measurement  of  trr 

(3)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(4)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length 
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RATINGS  AND  CHARACTERISTIC  CURVES  UG4A  THRU  UG4D 


FIG.  2  ■  MAXIMUM  NON-REPETITIVE  PEAK 


TEMPERATURE,  X 
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EGP50A  THRU  EGP50G 

GLASS  PASSIVATED  FAST  EFFICIENT  RECTIFIER 

Reverse  Voltage  -  50  to  400  Volts     Forward  Current  -  5.0  Amperes 


Case  Style  GP20 


0.210(5.3)  . 
0.190(4.8)  " 
DIA. 


1.0  (25.4) 
MIN. 


0.285  (7.2) 


0.042(1.07) 
0.037(0.94) 
DIA. 


1.0(25.4) 
MIN. 


Dimensions  in  inches  and  (millimeters) 

*  Glass-plastic  encapsulation  technique  is  covered  by 
Patent  No.  3.996.602.  brazed-lead  assembly  by  Patent  No.  3.930.306 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratories 
Flammability  Classification  94V-0 

♦  Glass  passivated  cavity-free  junction 

♦  Superfast  recovery  time  for  high  efficiency 

♦  Low  forward  voltage,  high 
current  capability 

♦  Low  leakage  current 

♦  High  surge  current  capability 

♦  High  temperature  metallurgical^  bonded  construction 

♦  High  temperature  soldering  guaranteed: 
300°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  Molded  plastic  over  solid  glass  body 
Terminals:  Axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.03  ounce,  0.8  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

EGP 
50A 

EGP 
50B 

EGP 
SOC 

EGP 
50D 

EGP 
50F 

EGP 
50G 

UNITS 

Maximum  recurrent  peak  reverse  voltage 

Vrrm 

50 

100 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

105 

140 

210 

280 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

300 

400 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ti_=55°C 

l(AV) 

5.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load 

Ifsm 

150.0 

Amps 

Maximum  instantaneous  forward  voltage  at  5. OA 

Vf 

0.95  1.25 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=125°C 

IR 

5.0 
50.0 

uA 

Maximum  reverse  recovery  time  (note  1) 

trr 

50.0 

ns 

Typical  thermal  resistance  (note  2) 

Rbja 
RejL 

20.0 
5.0 

°C\W 

Typical  junction  capacitance  (note  3) 

Cj 

95  75 

PF 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to +150 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  lrr=0.25A 

(2)  Thermal  resistance  from  junction  to  ambient  and  from  junction  of  lead  at  0.375"  (9.5mm)  lead  length, 
both  leads  measured  to  heat  sinks 

(3)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 
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RATINGS  AND  CHARACTERISTIC  CURVES  EGP50ATHRU  EGP50G 


FIG.  1  -  MAXIMUM  FORWARD  CURRENT 
DERATING  CURVE 
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FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 
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FIG.  3  -  TYPICAL  INSTANTANEOUS 
FORWARD  CHARACTERISTICS 


FIG.  4  -  TYPICAL  REVERSE  LEAKAGE 
CHARACTERISTICS 


PULSE  WIDTH=300us 
1%  DUTY  CYCLE 


'  EGP50A  -  EGP50D  - 
■  —  —  —  EGP50F  S  EGP50G 
— I  I  I  I  


0.2     0.4     0.6     0.8     1.0     1.2     1.4     1.6  1.8 


INSTANTANEOUS  FORWARD  VOLTAGE, 
VOLTS 


LU  q_ 

CO  5 

11  < 

cc  y 

CO  ^ 
O 


80     100     120  140 


PERCENT  OF  RATED  PEAK  REVERSE 
VOLTAGE,  % 


FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 


FIG.  6  -  TYPICAL  TRANSIENT  THERMAL  IMPEDANCE 
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FE5A  THRU  FE5D 


GLASS  PASSIVATED  FAST  EFFICIENT  RECTIFIER 

Reverse  Voltage  -  50  to  200  Volts      Forward  Current  -  5.0  Amperes 


4 


Case  Style  G4 


0  180(4-6) 
0.115(2.9)  "* 
DM. 


V 


0.300  (7.6) 
MAX. 


0.042  (1.07) 
 ► 


0.036(0.962) 
DIA. 


1.0  (25.4) 
MIN. 


Dimensions  in  inches  and  (millimeters) 
'  Brazed-lead  assembly  is  covered  by  Patent  No.  3,930,306 


 FEATURES  

♦  High  temperature  metallurgical^  bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  Super  fast  recovery  time  for  high  efficiency 

♦  Low  forward  voltage,  high  current  capability 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  Hermetically  sealed 
package 

♦  Low  leakage  current 

♦  High  surge  current  capability 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 

MECHANICAL  DATA 

Case:  Solid  glass  body 

Terminals:  Axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.037  ounce,  1 .04  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

FE5A 

FESB 

FESC 

FESD 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

105 

140 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

Volts 

Maximum  average  forward  rectified  current 

0.375"  (9.5mm)  lead  length  Ti_=55°C 

l(AV) 

5.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method)  Ta=55°C 

Ifsm 

135.0 

Amps 

Maximum  instantaneous  forward  voltage  at  5.0A 

Vf 

0.95 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

|R 

5.0 
50.0 

HA 

Maximum  reverse  recovery  time  (note  1) 

trr 

35.0 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

100.0 

PF 

Typical  thermal  resistance  (note  3,  4) 

RejA 
RejL 

55.0 
20.0 

"CAV 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-65  to +175 

"C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  lrr=0.25A 

(2)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Vdc 

(3)  Thermal  resistance  from  junction  to  lead  at  0.375"  (9.5mm)  lead  length  with  both  leads  attached  to  heatsinks 

(4)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length  and  mounted  on  P.C.B. 
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RATINGS  AND  CHARACTERISTIC  CURVES  FE5A  THRU  FE5D 
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FIG.  1  -  MAXIMUM  FORWARD  CURRENT 
DERATING  CURVE 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
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FIG.  3  -  TYPICAL  INSTANTANEOUS 
FORWARD  CHARACTERISTICS 
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FIG.  4  -  TYPICAL  REVERSE  LEAKAGE 
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FE6ATHRU  FE6D 


GLASS  PASSIVATED  FAST  EFFICIENT  RECTIFIER 

Reverse  Voltage  -  50  to  200  Volts        Forward  Current  -  6.0  Amperes 


Case  Style  G4 


0.033  (0.962) 
DIA. 


0 


0.300(7.6) 
MAX. 


Dimensions  in  inches  and  (millimeters) 
*  Brazed  lead  assembly  is  covered  by  Patent  No.  3.930,306 


FEATURES 


♦  High  temperature  metallurgically  bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  Superfast  recovery  time-for  high  efficiency 

♦  Low  forward  voltage,  high  current  capability 

♦  Capable  of  meeting  environmental  standards 
of  MIL-S-19500 

♦  Hermetically  sealed  package 

♦  Low  leakage  current 

♦  High  surge  current  capability 

♦  High  temperature  soldering  guaranteed: 
350°C/1 0  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs,  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  Solid  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.037  ounce,  1 .04  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25'C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

FESA 

FE6B 

FE6C 

FE6D 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

105 

140 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Tl=55°C 

l(AV) 

6.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method) 

Ifsm 

135.0 

Amps 

Maximum  instantaneous  forward  voltage  at  6.0A 

Vf 

0.975 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

Ir 

5.0 
50.0 

HA 

Maximum  reverse  recovery  time  (note  1) 

trr 

35.0 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

100.0 

pF 

Typical  thermal  resistance  (note  3.  4) 

Rgja 

R©JL 

55.0 
18.0 

°CAV 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to  +175 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  lead  at  0.375"  (9.5mm)  lead  length  with  both  leads  attached  to  heatsinks 

(4)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length  and  mounted  on  P.C.B. 
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RATINGS  AND  CHARACTERISTIC  CURVES  FE6ATHRU  FE6D 
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FIG.  1  -  MAXIMUM  FORWARD  CURRENT 
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FEP6ATTHRU  FEP6DT 

FAST  EFFICIENT  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  200  Volts     Forward  Current  -  6.0  Amperes 


TO-220AB 


0415O054,MAX 


Dimensions  are  in  inches  and  (millimeters) 


ap 


 FEATURES  

♦  Plastic  package  has  carries  Underwriters  Laboratory 
Rammability  Classification  94V-0 

♦  Dual  rectifier  construction,  positive  center-tap 

♦  Glass  passivated  chip  junctions 

♦  Superfast  recovery  times  for  high  efficiency  < 

♦  Low  power  loss 

♦  Low  forward  voltage,  high  current  capability 

♦  For  use  in  low  voltage,  high  frequency  inverters, 
free  wheeling  and  polarity  protection  applications 

♦  High  temperature  soldering  guaranteed: 
250°C,  0.16"  (4.06mm)  from  case  for  10  seconds 

MECHANICAL  DATA 

Case:  JEDEC  TO-220AB  molded  plastic  body  over 
passivated  chips 

Terminals:  Plated  lead  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  As  marked 

Mounting  Position:  Any 

Mounting  Torque:  5  in.  -  lb.  max. 

Weight:  0.08  ounce,  2.24  grams 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

FEP6AT 

FEP6BT 

FEP6CT 

FEP6DT 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vbrm 

50 

100 

150 

200 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

105 

140 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

Volts 

Maximum  average  forward  rectified  current 

Tc=100°C 

l(AV) 

6.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method) 

Ifsm 

100.0 

Amps 

Maximum  instantaneous  forward  voltage 
per  leg  at  3. OA 

Vf 

0.975 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

Ir 

5.0 
50.0 

HA 

Maximum  reverse  recovery  time  per  leg  (note  1) 

trr 

35.0 

ns 

Typical  thermal  resistance  (note  2) 

(NOTE  3) 

RejA 
Rejc 

20.0 
3.6 

°C/W 

Typical  junction  capacitance  per  leg  (note  4) 

Cj 

28.0 

PF 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-55  to  +150 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  lr=1.0A,  lrr=0.25A 

(2)  Thermal  resistance  from  junction  to  ambient  in  free  air,  no  heatsink 

(3)  Thermal  resistance  from  junction  to  case  per  leg  mounted  on  heatsink 

(4)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 
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RATINGS  AND  CHARACTERISTICS  CURVES  FEP6ATTHRU  FEP6DT 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 
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BYW29-50  THRU  BYW29-200 

FAST  EFFICIENT  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  200  Volts       Forward  Current  -  8.0  Amperes 


TO-220AC 

0.195  (*  701 


Dimensions  in  inches  and  (millimeters) 


 FEATURES  

♦  Plastic  package  has  Underwriters  Laboratory 


Flammability  Classification  94V-0 

♦  Glass  passivated  chip  junction 

♦  Low  power  loss 

♦  Low  leakage  current 

♦  High  surge  current  capability 


♦  Superfast  recovery  time  for  high  efficiency 

♦  High  temperature  soldering  guaranteed: 
250°C,  0.16"  (4.06mm)  from  case  for  10  seconds 


 MECHANICAL  DATA 

Case:  JEDEC  TO-220AC  molded  plastic  body  over 
passivated  chip 

Terminals:  Plated  lead  solderable  per  MIL-STD-750, 
Method  2026 
Polarity:  As  marked 
Mounting  Position:  Any 
Weight:  0.064  ounce,  1 .81  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

BYW29-50 

BYW29-100 

BYW29-1S0 

BYW29-200 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

105 

140 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

Volts 

Maximum  average  forward  rectified  current 
atTc=125°C 

l(AV) 

8.0 

Amps 

Peak  forward  surge  current  10ms 

single  half  sine-wave  superimposed  Tj=150°C 

IFSM 

100.0 

Amps 

Maximum  instantaneous  forward  voltage  at: 

lF=20A,  Tj=25°C 
lF=8A,  Tj=150°C 

Vf 

1.3 
0.8 

Volts 

Maximum  DC  reverse  current  Tc=25°C 
at  rated  DC  blocking  voltage  Tc=100°C 

IR 

10.0 
500.0 

nA 

Maximum  reverse  recovery  time  (note  1) 

trr 

25.0 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

45.0 

PF 

Maximum  thermal  resistance  (note  3) 

(NOTE  4) 

FtoJA 
Rejc 

20.0 
3.0 

"C/W 

Operating  and  storage  temperature  range 

Tj,  Tstg 

-65  to +150 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=1  A,  Vr=30V,  di/dt=100A/ns,  lrr=10%,  iRMfor  measurement  of  trr 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  in  free  air;  no  heatsink 

(4)  Thermal  resistance  from  junction  to  case  mounted  on  heatsink 
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RATINGS  AND  CHARACTERISTIC  CURVES  BYW29-50  THRU  BYW29-200 


FIG.  1  -  MAXIMUM  FORWARD  CURRENT  FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 

DERATING  CURVE  FORWARD  SURGE  CURRENT 


FES8ATTHRU  FES8JT 


FAST  EFFICIENT  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  600  Volts      Forward  Current  -  8.0  Amperes 


TO-220AC 
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FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Hammability  Classification  94V-0 

♦  Glass  passivated  chip  junction 

♦  Low  leakage,  high  voltage 

♦  High  surge  current  capability 

♦  Superfast  recovery  time,  for  high  efficiency 

♦  High  temperature  soldering  guaranteed: 
250°C,  0.16"  (4.06mm)  from  case  for  10  seconds 


MECHANICAL  DATA 


Case:  JEDEC  TO-220AC  fully  overmolded  plastic  body  over 
passivated  chip 

Terminals:  Plated  lead  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  As  marked 

Mounting  Position:  Any 

Mounting  Torque:  5  in.  -  lbs.  max. 

Weight:  0.064  ounce,  1.81  grams 


Dimensions  in  inches  and  (millimeters) 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified- 


SYMBOLS 

FES 
BAT 

FES 
BBT 

FES 
BCT 

FES 
BDT 

FES 
BFT 

FES 
BGT 

FES 
8HT 

FES 
BJT 

UNITS 

Maximum  recurrent  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

300 

400 

500 

600 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

105 

140 

210 

280 

350 

420 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

300 

400 

500 

600 

Volts 

Maximum  average  forward  rectified  current 
atTc=loo°C 

l(AV) 

8.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method) 

Ifsm 

125.0 

Amps 

Maximum  instantaneous  forward  voltage  at  8. OA 

Vf 

0.95                         1.3  1.5 

Volts 

Maximum  DC  reverse  current  Tc=25°C 
at  rated  DC  blocking  voltage  atTc=100°C 

IR 

10.0 
500.0 

HA 

Maximum  reverse  recovery  time  (NOTE  1) 

trr 

35.0 

50.0 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

85.0 

60.0 

pF 

Typical  thermal  resistance  (note  3) 

(NOTE  4) 

Roja 
Reuc 

15.0 
2.2 

"CATV 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-65  to  +150 

°C 

NOTES: 

(1 )  Reverse  recovery  test  conditions:  !f=0.5A,  Ir=1  .OA,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  in  free  air,  no  heatsink 

(4)  Thermal  resistance  from  junction  to  case  mounted  on  heatsink 
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GI1401  THRU  GI1404 


FAST  EFFICIENT  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  200  Volts      Forward  Current  -  8.0  Amperes 


TO-220AC 


0.105  <2.67)  J 


1  f 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Glass  passivated  chip  junction 

♦  Low  power  loss 

♦  Low  leakage  current 

♦  High  surge  capability 

♦  Superfast  recovery  time  for  high  efficiency 

♦  High  temperature  soldering  guaranteed: 
250°C,  0.16"  (4.06mm)  from  case  for  10  seconds 


J 


MECHANICAL  DATA 


Dimensions  in  inches  and  (millimeters) 


Case:  JEDEC  TO-220AC  molded  plastic  body  over 
passivated  chip 

Terminals:  Lead  solderable  per  MIL-STD-750, 
Method  2026 
Polarity:  As  marked 
Mounting  Position:  Any 
Weight:  0.064  ounce,  1 .81  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

GIU01 

GI1402 

GIU03 

GI1404 

UNITS 

Maximum  recurrent  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

105 

140 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

Volts 

Maximum  average  forward  rectified  current  at  Tc=125°C 

km 

8.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method)  atTc=125°C 

Ifsm 

125.0 

Amps 

Maximum  instantaneous  forward  voltage  at: 

If=4A,Tj=100°C 
If=8A,Tj=100°C 
|F=4A,  Tj=25°C 
lF=8A,  Tj=25°C 

Vf 

0.800 
0.895 
0.900 
0.975 

Volts 

Maximum  DC  reverse  current  Tc=25°C 
at  rated  DC  blocking  voltage  Tc=100°C 

|R 

5.0 
150.0 

uA 

Maximum  reverse  recovery  time  (NOTE  1) 

trr 

35.0 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

85.0 

PF 

Typical  thermal  resistance  (note  3) 

(NOTE  4) 

RejA 
Rgjc 

15.0 
2.25 

-CAV 

Operating  and  storage  temperature  range 

Tj,  Tstg 

-65  to  +150 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A.  Ir=1.0A,  lrr=0.25A 

(2)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  in  free  air,  no  heatsink 

(4)  Thermal  resistance  from  junction  to  case  mounted  on  heatsink 
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RATINGS  AND  CHARACTERISTIC  CURVES  GI1401  THRU  GI1404 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVES 
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FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 
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FIG.  3  -  TYPICAL  INSTANTANEOUS 
FORWARD  CHARACTERISTICS 


FIG.  4  -  TYPICAL  REVERSE  LEAKAGE 
CHARACTERISTICS 
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UG8ATTHRU  UG8DT 


ULTRAFAST  EFFICIENT  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  200  Volts      Forward  Current  -  8.0  Amperes 


TO-220AC 
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Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratories 
Flammability  Classification  94V-0 

♦  Ideally  suited  for  use  in  very  high  frequency 
switching  power  supplies,  inverters  and  as  a  free 
wheeling  diode 

♦  Ultrafast  reverse 
recovery  time  for  high  efficiency 

♦  Soft  recovery  characteristics 

♦  Excellent  high  temperature  switching 

♦  Nitride  oxide  passivated  chip  junction 

♦  High  temperature  soldering  guaranteed: 
250°C,  0.16"  (4.06)  from  case  for  10  seconds 


and  as  a  free 


MECHANICAL  DATA 


Case:  JEDEC  TO-220AC  molded  plastic  body  over 
passivated  chip 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  As  marked 

Mounting  Position:  Any 

Mounting  Torque:  5in.  -  lbs.  max. 

Weight:  0.064  ounce,  1 .81  grams 


MAXIMUM  RATINGS  AND  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

UGSAT 

UG8BT 

UG8CT 

UG8DT 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

105 

140 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

Volts 

Maximum  average  forward  rectified  current 
atTc=100°C 

l(AV) 

8.0 

Amps 

Peak  forward  surge  current 

8.3  ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method)  atTc=100°C 

Ifsm 

150.0 

Amps 

Maximum  instantaneous  forward  voltage  at  8.0 

20A 

5.0A,  Tj=150°C 

Vf 

1.00 
1.20 
0.95 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

|R 

10.0 
300.0 

HA 

Maximum  reverse  recovery  time  (NOTE  1) 

trr 

20.0 

ns 

Maximum  reverse  recovery  time  Tj=25°C 
(NOTE  2)  Tj=100°C 

trr 

30.0 
50.0 

ns 

Maximum  recovered  stored  charge  Tj=25°C 
(NOTE  2)  Tj=100°C 

Qrr 

20.0 
45.0 

nC 

Typical  junction  capacitance  (note  3) 

Cj 

45.0 

PF 

Typical  thermal  resistance  (note  4) 

Rc-XJC 

4.0 

°CA/V 

Operating  junction  and  storage  temperature  range 

Tj,  Tstq 

-55to+150 

°C 

@  General  Instrument 

Power  Semiconductor  Division 


NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  lrr=0.25A 

(2)  Trr  and  Qtr  measured  at  If=8.0A,  Vr=30V.  di/dt=50A/us,  Irr=10%  Irm  for  meaurement  of  trr 

(3)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(4)  Thermal  resistance  from  junction  to  case 
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RATINGS  AND  CHARACTERISTIC  CURVES  UG8ATTHRU  UG8DT 


FIG.  1  -  FORWARD  CURRENT  DERATING 
CURVE 
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FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 
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FES16ATTHRU  FES16JT 

FAST  EFFICIENT  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  600  Volts      Forward  Current  -16.0  Amperes 


TO-220AC 
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0037(094) 
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 FEATURES 

♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Glass  passivated  chip  junction 

♦  Low  power  loss 

♦  Low  forward  voltage,  high  current  capability 

♦  High  surge  current  capability 

♦  Superfast  recovery  time,  for  high  efficiency 

♦  High  temperature  soldering  guaranteed: 
250°C,  0.16"  (4.06mm)  from  case  for  10  seconds 

MECHANICAL  DATA 

Case:  JEDEC  TO-220AC  molded  plastic  body  over 
passivated  chips 

Terminals:  Plated  lead  solderable  per  MIL-STD-750, 
Method  2026 
Polarity:  As  marked 
Mounting  Position:  Any 
Weight:  0.064  ounce,  1 .81  grams 


Dimensions  in  inches  and  (millimeters) 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

FES 
16AT 

FES 
16BT 

FES 
16CT 

FES 
16DT 

FES 
16FT 

FES 
16GT 

FES 
16HT 

FES 
16JT 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

500 

600 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

105 

140 

210 

280 

350 

420 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

300 

400 

500 

600 

Volts 

Maximum  average  forward  rectified  current 
atTc=100°C 

l(AV) 

16.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method)  atTc=100°C 

Ifsm 

250.0 

Amps 

Maximum  instantaneous  forward  voltage  at  16A 

Vf 

0.975 

1.3 

1.5 

Volts 

Maximum  DC  reverse  current  Tc=25°C 
at  rated  DC  blocking  voltage  Tc=100°C 

10.0 
500.0 

uA 

Maximum  reverse  recovery  time  (NOTE1) 

trr 

35.0  50.0 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

175.0 

145.0 

pF 

Typical  thermal  resistance  (note  3) 

FteJA 
Rojc 

16.0 
1.2 

°CAV 

Operating  and  storage  temperature  range 

Tj,  TSTG 

-65  to +150 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  case  and  ambient  mounted  on  heatsink 
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RATINGS  AND  CHARACTERISTICS  CURVES  FES16ATTHRU  FES16JT 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 
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FIG.  3  -  TYPICAL  REVERSE  CHARACTERISTICS 
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FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 
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FIG.  4  -  TYPICAL  INSTANTANEOUS  FORWARD 
CHARACTERISTICS 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
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FEP16ATTHRU  FEP16JT 


FAST  EFFICIENT  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  600  Volts      Forward  Current  -  16.0  Amperes 


TO-220AB 


Dimensions  are  in  inches  and  (millimeters) 


V 

3> 


 FEATURES  

♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Dual  rectifier  construction,  positive  centertap 

♦  Glass  passivated  chip  junctions 

♦  Low  power  loss 

♦  Low  forward  voltage,  high  current  capability 

♦  High  surge  current  capability 

♦  Superfast  recovery  times  for  high  efficiency 

♦  High  temperature  soldering  guaranteed: 
250°C,  0.16"  (4.06mm)  from  case  for  10  seconds 

MECHANICAL  DATA 

Case:  JEDEC  TO-220AB  molded  plastic  body  over 
passivated  chips 

Terminals:  Plated  leads  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  As  marked 

Mounting  Position:  Any 

Mounting  Torque:  5  in.  -  lbs.  max. 

Weight:  0.08  ounce,  2.24  grams 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

FEP 
16AT 

FEP 
16BT 

FEP 

iecr 

FEP 
1SDT 

FEP 
16FT 

FEP 
16GT 

FEP 
16HT 

FEP 
16JT 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

300 

400 

500 

600 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

105 

140 

210 

280 

350 

420 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

300 

400 

500 

600 

Volts 

Maximum  average  forward  rectified  current 
atTc=100°C 

l(AV) 

16.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method)  at  Tc=100°C 

Ifsm 

200.0 

Amps 

Maximum  instantaneous  forward  voltage  per  leg 
at  8.0A 

Vf 

0.95 

1.3 

1.5 

Volts 

Maximum  DC  reverse  current  Tc=25°C 
at  rated  DC  blocking  voltage  per  leg  Tc=100°C 

IR 

10.0 
500.0 

HA 

Maximum  reverse  recovery  time  (NOTE  1) 
per  leg 

trr 

35.0 

50.0 

ns 

Typical  junction  capacitance  per  leg  (note  2) 

Cj 

85.0 

60.0 

PF 

Typical  thermal  resistance  (note  3) 

FteJA 
ReJC 

15.0 

2.2 

°CW 

Operating  junction  and  storage  temperature  range 

Tj.  Tstg 

-55  to  +150 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A.  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  case  per  leg  mounted  on  heatsink 
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RATINGS  AND  CHARACTERISTICS  CURVES  FEP16ATTHRU  FEP16JT 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE  FORWARD  SURGE  CURRENT  PER  LEG 
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GI2401  THRU  GI2404 


GLASS  PASSIVATED  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  200  Volts       Forward  Current  -  16.0  Amperes 


TO-220AB 


*3(3  »H— 1  CASE 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Dual  rectifier  construction,  positive  centertap 

♦  Glass  passivated  chip  junctions 

♦  Low  power  loss 

♦  High  surge  capability 

♦  Superfast  recovery  times  for  high  efficiency 

♦  High  temperature  soldering  guaranteed: 
250°C,  0.16"  (4.06mm)  from  case  for  10  seconds 


centertap 
ifficiencv  Xs 


MECHANICAL  DATA 


Case:  JEDEC  TO-220AB  molded  plastic  body  over 
passivated  chips 

Terminals:  Plated  lead  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  As  marked 

Mounting  Position:  Any 

Mounting  Torque:  5  in.  -  lbs.  max. 

Weight:  0.08  ounce,  2.24  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

G12401 

GI2402 

GI2403 

GI2404 

UNITS 

Maximum  recurrent  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

Volts 

Maximum  RMS  voltage 

VrmS 

35 

70 

105 

140 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

Volts 

Maximum  average  forward  rectified  current 
atTc=125°C 

l(AV) 

16.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method)  at  Tc=125°C 

Ifsm 

125.0 

Amps 

Maximum  instantaneous  forward  voltage  per  leg  at: 

lF=4A,  Tj=25°C 
lF=8A,  Tj=25°C 
lF=4A,  Tj=100°C 
lF=8A,  Tj=100°C 

vf 

0.975 
0.900 
0.800 
0.895 

Volts 

Maximum  DC  reverse  current  Tc=25°C 
at  rated  DC  blocking  voltage  Tc=100°C 

IR 

50.0 
150.0 

5.0 
500.0 

HA 

Maximum  reverse  recovery  time  per  leg  (notei) 

trr 

35.0 

ns 

Typical  junction  capacitance  per  leg  (note  2) 

Cj 

85.0 

PF 

Typical  thermal  resistance  (note  3) 

Rsja 

Q 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to +150 

°c 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  irr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  case  and  from  junction  to  ambient  per  leg  mounted  on  heatsink 
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RATINGS  AND  CHARACTERISTICS  CURVES  GI2401  THRU  GI2404 


FIG.  1  -FORWARD  CURRENT  DERATING  CURVE 
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FIG.3  -TYPICAL  REVERSE  CHARACTERISTICS 
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FIG.  4  -  TYPICAL  INSTANTANEOUS  FORWARD 
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BYV32-50  THRU  BYV32-200 

FAST  EFFICIENT  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  150  Volts      Forward  Current  -18.0  Amperes 


TO-220AB 


-i 


Dimensions  in  inches  and  (millimeters) 


 FEATURES  

♦  Dual  rectifier  construction,  positive  centertap 

♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Glass  passivated  chip  junctions 

♦  Low  power  loss 

♦  Low  forward  voltage, 
high  current  capability 

♦  High  surge  capability 

♦  Superfast  recovery  time  for  high  efficiency 

♦  High  temperature  soldering  guaranteed: 
250°C,  0.16"  (4.06mm)  from  case  for  10  seconds 

MECHANICAL  DATA 

Case:  JEDEC  TO-220AB  molded  plastic  body  over 
passivated  chips 

Terminals:  Plated  leads  solderable  per  MIL-STD-750, 
Method  2026 
Polarity:  As  marked 
Mounting  Position:  Any 
Weight:  0.08  ounce,  2.24  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

BYV32-S0 

BYV32-100 

BYV32-150 

BYV32-200 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

Volts 

Maximum  RMS  voltage 

VrmS 

35 

70 

105 

140 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

Volts 

Maximum  average  forward  rectified  current 
atTc=120°C 

l(AV) 

18.0 

Amps 

Peak  forward  surge  current 

10ms  single  half  sine-wave  superimposed  at 

atTj=150°C 

Ifsm 

150.0 

Amps 

Maximum  instantaneous  forward  voltage  per  leg  at: 
lr-=20A, 

iF=5.0A,  Tj=100°C 

Vf 

1.15 
0.85 

Volts 

Maximum  DC  reverse  current  Tc=25°C 
at  rated  DC  blocking  voltage  Tc=100°C 

IR 

10.0 
600.0 

MA 

Maximum  reverse  recovery  time  per  leg  (note  1) 

trr 

25.0 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

45.0 

PF 

Maximum  thermal  resistance  per  leg  (note  3) 

Rgja 
Rsjc 

20.0 
3.0 

°CAA/ 

Operating  and  storage  temperature  range 

Tj,  Tstg 

-65  to +150 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=1  A  Vr=30V,  di/dt=100A/us,  lrr=10%  Irm 

(2)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  case  per  leg  mounted  on  heatsink 
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RATINGS  AND  CHARACTERISTIC  CURVES  BYV32-50  THRU  BYV32-200 


FIG.  3  -  TYPICAL  INSTANTANEOUS  FORWARD  FIG-  4  -  TYPICAL  REVERSE  CHARACTERISTICS 

CHARACTERISTICS  PER  LEG  PER  LEG 
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UG18ACT  THRU  UG18DCT 


ULTRAFAST  EFFICIENT  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  200  Volts       Forward  Current  -18.0  Amperes 


TO-220AB 


FEATURES 


Dimensions  in  inches  and  (millimeters) 


♦  Plastic  package  has  Underwriters  Laboratories 
Flammability  Classification  94V-0 

♦  Ideally  suited  for  use  in  very 
high  frequency  switching 
power  supplies,  inverters 
and  as  a  free  wheeling  diode 

♦  Ultrafast  25  nanosecond  reverse  recovery  times 

♦  Soft  recovery  characteristics 

♦  Excellent  high  temperature  switching 

♦  Nitride  oxide  passivated  junctions 

♦  High  temperature  soldering  guaranteed: 
250°C,  0.16"  (4.06mm)  case  for  10  seconds 

MECHANICAL  DATA 

Case:  JEDEC  TO-220AB  molded  plastic  body  over 
passivated  chips 

Terminals:  Plated  leads  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  As  marked 

Mounting  Position:  Any 

Mounting  Torque:  5  in.  -  lbs.  max. 

Weight:  0.08  ounce,  2.24  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25"C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

UG18ACT 

UG18BCT 

UG18CCT 

UG18DCT 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

105 

140 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

Volts 

Maximum  average  forward  rectified  current  atTc=105°C 

l(AV) 

18.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method)  per  leg  at  Tc=105°C 

Ifsm 

175.0 

Amps 

Maximum  instantaneous  forward  voltage  per  leg  at  9. OA 

20A 

5.0A,  Tj=100°C 

Vf 

1.10 
1.20 
0.95 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  per  leg  Ta=100°C 

IR 

10.0 
300.0 

HA 

Maximum  reverse  recovery  time  (note  1) 

trr 

20.0 

ns 

Maximum  reverse  recovery  time  Tj=25°C 

(NOTE  2)  Tj=100°C 

trr 

30.0 
50.0 

ns 

Maximum  recovered  stored  charge  Tj=25°C 

(NOTE  2)  Tj=100°C 

Qrr 

20.0 
45.0 

nC 

Typical  junction  capacitance  (note  3) 

Cj 

30.0 

pF 

Typical  thermal  resistance  (note  4) 

Rgjc 

4.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  TsTG 

-65  to  +150 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions.  If=0.5A,  Ir=i.0A,  !rr=0.25A 

(2)  trr  and  Qrr  measured  at:  If=9.0A,  Vr=30V,  di/dt=50A/ns,  lrr.10%  Irm 

(3)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(4)  Thermal  resistance  from  junction  to  case  per  leg 


®  General  Instrument 

143  Power  Semiconductor  Division 


RATINGS  AND  CHARACTERISTIC  CURVES  UG18ACT  THRU  UG18DCT 


FIG.  1  -FORWARD  CURRENT  DERATING  CURVE 
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FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT  PER  LEG 
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FIG.  4  -  TYPICAL  REVERSE  CHARACTERISTICS 
PER  LEG 
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FIG.  5  -  REVERSE  SWITCHING  CHARACTERISTICS 
PER  LEG 
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FEP30APTHRU  FEP30JP 

FAST  EFFICIENT  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  600  Volts       Forward  Current  -  30.0  Amperes 


TO-247AD 


 FEATURES  

♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Dual  rectifier  construction,  positive  center-tap 

♦  Glass  passivated  chip  junctions 

♦  Superfast  recovery  times  for  high  efficiency 

♦  Low  forward  voltage, 
high  current  capability 

♦  Low  thermal  resistance 

♦  Low  power  loss 

♦  High  temperature  soldering  guaranteed: 
250°C,  0.16"  (4.06mm)  from  case  for  10  seconds 


gh  efficiency 
iranteed:  ^ 


MECHANICAL  DATA 


Dimensions  in  inches  and  (millimeters) 


Case:  JEDEC  TO-247AD  molded  plastic  body  over 
passivated  chips 

Terminals:  Plated  leads  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  As  marked 

Mounting  Position:  Any 

Mounting  Torque:  10  in.  -  lbs.  max. 

Weight:  0.22  ounce,  6.3  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

FEP 
30AP 

FEP 
30BP 

FEP 
30CP 

FEP 
30DP 

FEP 
30FP 

FEP 
30GP 

FEP 
30HP 

FEP 
30JP 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

300 

400 

500 

600 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

105 

140 

210 

280 

350 

420 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

300 

400 

500 

600 

Voits 

Maximum  average  forward  rectified  current 
atTc=100°C 

l(AV) 

30.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method)  at  Tc=100°C 

Ifsm 

300.0 

Amps 

Maximum  instantaneous  forward  voltage  per  leg 
at  15.0A 

Vf 

0.95 

1.3 

1.5 

Volts 

Maximum  DC  reverse  current  Tc=25°C 
at  rated  DC  blocking  voltage  Tc=100°C 

|R 

10.0 
500.0 

HA 

Maximum  reverse  recovery  time  time  (note  1) 
per  leg 

trr 

35.0 

50.0 

ns 

Typical  junction  capacitance  per  leg  (note  2) 

Cj 

175.0  145.0 

PF 

Typical  thermal  resistance  (note  3) 

Rejc 

1.0 

°C/W 

Operating  storage  and  temperature  range 

Tj,  Tstg 

-55  to +150 

°c 

NOTES: 

1 )  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1  .OA,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  case  per  leg  mounted  on  heatsink 
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FIG.  3  -  TYPICAL  INSTANTANEOUS  FORWARD 

CHARACTERISTICS  PER  LEG  FIG.  4  -  TYPICAL  REVERSE  CHARACTERISTICS 
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UG30APTTHRU  UG30DPT 


ULTRAFAST  EFFICIENT  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  200  Volts      Forward  Current  -  30.0  Amperes 


TO-247AD 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Ideally  suited  for  use  in  very  high  frequency  switching 
power  supplies,  inverters  and  as  a  free  wheeling  diodes 

♦  Ultrafast,  15  nanosecond  typical  recovery  time 

♦  Low  leakage  current 

♦  Nitride  oxide  passivated  chip  junctions 

♦  Soft  recovery  characteristics 

♦  Excellent  high  temperature  switching 

♦  High  temperature  soldering  guaranteed: 
250°C,  0.16"  (4.06mm)  from  case  for  10  seconds 


MECHANICAL  DATA 


Case:  JEDEC  TO-247AD  molded  plastic  body  over 
passivated  chips 

Terminals:  Plated  leads  solderable  per  MIL-STD-750, 
Method  2026 
Polarity:  As  marked 
Mounting  Position:  Any 
Weight:  2.2  ounces,  6.3  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

UG30APT 

UG30BPT 

UG30CPT 

UG30DPT 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

150 

200 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

105 

140 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

150 

200 

Volts 

Maximum  average  forward  rectified  current  at  Tc=120°C 

l(AV) 

30.0 

Amps 

Peak  forward  surge  current 

8.3  ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method)  atTc=120°C 

Ifsm 

300.0 

Amps 

Maximum  instantaneous  forward  voltage 
per  leg  at  1 5A 
30A 

10ATj=100°C 

Vf 

1.0 
1.15 
0.85 

Volts 

Maximum  DC  reverse  current  at                 Ta  =25°C 
rated  DC  blocking  voltage  per  leg                Ta  =100°C 

Ir 

5.0 
800.0 

HA 

Maximum  reverse  recovery  time  (note  1) 

trr 

20.0 

ns 

Maximum  reverse  recovery  time                 Tj=  25°C 
(NOTE  2)  Tj=100°C 

trr 

35.0 
50.0 

ns 

Maximum  recovered  stored  charge  Tj=25°C 

(NOTE  2)  Tj=100°C 

Qrr 

22.0 
50.0 

nC 

Typical  junction  capacitance  (note  3) 

Cj 

70.0 

pF 

Typical  thermal  resistance  (note  4) 

Rejc 

2.0 

°C/W 

Operating  and  storage  temperature  range 

Tj,  Tstg 

-65  to +150 

°C 

NOTES: 

(1 )  Reverse  recovery  test  conditions:  If=0.5A,  Ir  =1  .OA,  lrr=0.25A 

(2)  trr  and  Qrr  measured  at:  If=15A  Vr=30V,  di/dt=50  A/us,  Irr=10%  Irm  lor  measurement  of  trr 

(3)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(4)  Thermal  resistance  from  junction  to  case  per  leg  mounted  on  heatsink 
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FIG.  3  -  TYPICAL  INSTANTANEOUS  FORWARD 
CHARACTERISTICS  PER  LEG 
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FIG.  4  -  TYPICAL  REVERSE  CHARACTERISTICS 
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GLASS  PASSIVATED 
RECTIFIERS 

0.2  AMPERE  TO  3.0  AMPERES 
50  VOLTS  TO  1600  VOLTS 


INTRODUCTION  TO  GLASS  RECTIFIERS 


The  glass  passivated  rectifier  is  a  hermetically  sealed,  cavity  free,  diffused  junction  rectifier  with  unsurpassed  operating 
and  surge  capabilities  at  high  temperature.  An  extremely  pure  specially  developed  glass  applied  in  direct  contact  with  the 
silicon  junction,  creates  an  ideal  cavity  free  passivating  medium. 


The  materials  (glass-silicon-molybdenum)  in  the  device  were  carefully  developed  to  be  thermally  matched  to  ensure 
uniform  expansion  characteristics  over  a  broad  range  of  temperature  extremes.  Furthermore,  only  high  temperature  braz- 
ing operations  and  a  glass  fusing  process  performed  in  excess  of  600°C  are  utilized  in  the  construction  of  this  device. 
These  techniques  eliminate  solder  construction  and  tremendously  enhances  mechanical  strength  and  temperature  cycling 
capability.  This  results  in  increased  operating  and  storage  temperature  ranges  while  reducing  thermal  resistance. 


The  following  cross  section  is  an  example  of  this  type  of  construction. 


SILICON  DIE 


BRAZE 


BRAZE 


GLASS 
ALUMINUM  BRAZE 


FAMILIES  OF  GENERAL  INSTRUMENT  GLASS  PASSIVATED  RECTIFIERS 


GLASS  PASSIVATED  JUNCTION  RECTIFIERS  1.0  TO  3.0  AMPERES 


TYPES: 

1N4245  thru  1N4249 
1N5059  thru  1N5062 
1N5614  thru  1N5622 
1N5550  thru  1N5554 
G1A  thru  G1M 
G2A  thru  G2M 
G3A  thru  G3M 
G4A  thru  G4J 


FEATURES: 

♦  Glass  Passivated  Junction 

♦  High  Mechanical  Strength 

♦  Storage  up  to  200°C 

♦  Voidless  Construction 

♦  Hermetically  Sealed 

♦  Avalanche  Operation 

♦  Low  Leakage 

♦  High  Conductance 

♦  Tin  Plated  Axial  Leads,  Solderable  per  MIL-STD-750,  Method  2026 


GLASS  PASSIVATED  FAST  RECOVERY  JUNCTION  RECTIFIERS  1.0  TO  3.0  AMPERES 


TYPES: 

1N4292  thru  1N4949 
1N5615  thru  1N5623 
1N5415  thru  1N5420 
RG1A  thru  RG1M 
RG2A  thru  RG2M 
RG3A  thru  RG3M 
RG4A  thru  RG4M 


FEATURES: 

♦  Glass  Passivated  Junction 

♦  Fast  Switching  for  High  Rectification  Efficiency  to  100  kHz 

♦  High  Mechanical  Storage 

♦  Low  Leakage 

♦  Hermetically  Sealed 

♦  Storage  up  to  200°C 

♦  Tin  Plated  Axial  Leads,  Solderable  per  MIL-STD-750,  Method  2026 


HIGH  VOLTAGE  GLASS  PASSIVATED  JUNCTION  RECTIFIERS  1.0  TO  3.0  AMPERES 


TYPES: 
CG1.DG1 
CG2,  DG2 
CG3,  DG3 

GI1  -1200  thru  GI1  -1600 


FEATURES 

♦  All  Advantages  of  Hermetically  Sealed  Glass  Passivated  Junction 

♦  Specially  designed  for  Clamper/Damper  Applications  in  Television/CRT  circuitry 

♦  Low  Leakage,  Vr  ratings  of  1400  Volts  to  1600  Volts 

♦  High  Mechanical  Strength 

♦  Tin  Plated  Axial  Leads,  Solderable  per  MIL-STD-750,  Method  2026 
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GLASS  PASSIVATED  RECTIFIERS 


Part  numbering  system  for  all  parts  excluding  JEDEC  registered,  Pro  Electron  and  industry  standard  parts. 

AGXY  -  ZZZ 


A  =  Type  Designator 
C  =  Clamper 
D  =  Damper 
R  =  Becovery 
"Blank"  =  Standard 

G  =  Glass 

X  =  Forward  Current 

1  =  1  Amp 

2  =  2  Amps 

3  =  3  Amps 

4  =  4  Amps/40  mil  leads 


Y  =  Reverse  Voltage 

A=  50V 

B=  100V 

D=  200V 

G=  400V 

J=  600V 

K=  800V 

M  =  1000M 


ZZZZ  =  Customer  specific  instructions 
(not  shown  in  databook) 


For  JEDEC  and  ProElectron  part  numbers,  please  see 
P/N  explanations  on  page  2 


QUICK  GUIDE  TO  GLASS  PASSIVATED  RECTIFIERS 


1N4245 

1N4942* 

1N5059 

1N5614 

1N5615* 

G1A 

RG1A* 

TYPE 

thru 

thru 

thru 

thru 

thru 

thru 

thru 

1N4249 

1N4948* 

1N5062 

1N5622 

1N5623' 

G1M 

RG1M- 

CASE 

DO-204AP 

DO-204AP 

DO-204AP 

□0-204AP 

DO-204AP 

DO-204AP 

DO-204AP 

WA) 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

®Ta(C) 

55 

55 

55 

55 

55 

100 

55 

Vh=50(V) 

G1A 

RG1A 

Vr=100(V) 

G1B 

RG1B 

Vr=200(V) 

1N4245 

1N4942 

1N5059 

1N5614 

1N5615 

G1D 

RG1D 

Vn=300(V) 

Vr=400(V) 

1N4246 

1N4944 

1N5060 

1N5616 

1N5617 

G1G 

RG1G 

Vr=5O0<V) 

Vr=600(V) 

1N4247 

1N4946 

1N5061 

1N5618 

1N5619 

G1J 

RG1J 

Vr=800(V) 

1N4248 

1N4947 

1N5062 

1N5620 

1N5621 

G1K 

RG1K 

Vr=1000(V) 

1N4249 

1N4948 

1N5622 

1N5623 

G1M 

RG1M 

SURGE(A) 

25 

30 

50 

50 

50 

50 

30 

Vf(V) 

1.2 

1.3 

1.2 

1.2 

1.2 

1.1 

1.3 

'Fast  Recovery 
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CG1 

G2A 

RG2A" 

CG2 

1 N5624 

1N5550 

1N5415* 

G3A 

G4A 

RG3A* 

RG4A 

CG3 

TYPE 

and 

thru 

and 

thru 

thru 

thru 

thru 

thru 

thru 

thru 

thru 

and 

DG1 

G2M 

RG2M* 

DG2 

1N5627 

1 N5552 

1 N5420* 

G3M 

G4J 

RG3J* 

RG4J 

DG3 

CASE 

DO-204P 

DO-204P 

DO-204P 

DO-204P 

G3 

G4 

G4 

G3 

G4 

G3 

G4 

G3 

MA) 

1.5 

2.0 

2.0 

2.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

@Ta(C) 

55 

70 

55 

50 

70 

55 

70 

70 

55 

50 

50 

Vr=50(V) 

G2A 

RG2A 

1N5415 

G3A 

G4A 

RG3A 

RG4A 

Vr=100(V) 

G2B 

RG2B 

1N5416 

G3B 

G4B 

RG3B 

RG4B 

Vr=200(V) 

G2D 

RG2D 

1N5624 

1N5550 

1N5417 

G3D 

G4D 

RG3D 

RG4D 

Vr=300(V) 

Vr=400(V) 

G2G 

RG2G 

1 N5625 

1 N5551 

1 N5418 

G3G 

G4G 

RG3G 

RG4G 

Vr=500(V) 

1N5419 

Vr=600(V) 

G2J 

RG2J 

1N5626 

1N5552 

1N5420 

G3J 

G4J 

RG3J 

RG4J 

Vr=800(V) 

G2K 

RG2K 

1 N5627 

G3K 

RG3K 

Vr=1000(V) 

G2M 

RG2M 

G3M 

RG3M 

Vr>1000(V) 

CG1/DG1 

CG2/DG2 

CG3/DG3 

SURGE(A) 

40 

50 

50 

40 

125 

100 

80 

125 

125 

100 

100 

100 

Vf(V) 

1.1 

1.0 

1.2 

1.3 

1.1 

1.0 

12 

1.1 

1.1 

1.3 

1.3 

1.2 

"Fast  Recovery 


1N4245THRU  1N4249 

GLASS  PASSIVATED  JUNCTION  RECTIFIER 

Reverse  Voltage  -  200  to  1000  Volts      Forward  Current  -  1.0  Ampere 


DO-204AP 


*\  ^  0.034  (0.86) 

J\  r  0.028(0.71) 
IT  DIA. 


1.0(25.4) 
MIN. 


I  1  0240(6.1 


0. 150  (3.8)  M 


Dimensions  in  inches  and  (millimeters) 
*  Brazed-lead  assembly  is  covered  by  Patent  No.  3,930,306 


 FEATURES  

♦  High  temperature  metallurgical^  bonded  construction 

♦  1 .0  Ampere  operation 
Ta=55°C  with  no 
thermal  runaway 

♦  Typical  Ir  less  than  0.1  nA 

♦  Hermetically  sealed  package 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 

MECHANICAL  DATA 

Case:  JEDEC  DO-204AP  solid  glass  body 

Terminals:  Plated  Axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 

it:  0.02  ounce,  0.56  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

1N424S 

1N4246 

1N4247 

1N4248 

1N4249 

UNITS 

*  Maximum  repetitive  peak  reverse  voltage 

Vrrm 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

140 

280 

420 

560 

700 

Volts 

*  Maximum  DC  blocking  voltage 

Vdc 

200 

400 

600 

800 

1000 

Volts 

*  Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

l(AV) 

1.0 

Amp 

*  Peak  forward  surge  current 
8.3ms  single  half  sine-wave  superimposed 
on  rated  load  (JEDEC  Method) 

Ifsm 

50.0 

Amps 

*  Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

1.2 

Volts 

*  Maximum  full  load  reverse  current,  full  cycle 
average  0.375"  (9.5mm)  lead  length  at  Ta=55°C 

Ir(AV) 

50.0 

HA 

*  Maximum  reverse  current  Ta=25°C 
at  Rated  DC  blocking  voltage  Ta=125°C 

Ir 

1.0 
25.0 

1* 

Typical  junction  capacitance  (note  1) 

Cj 

15.0 

PF 

Typical  thermal  resistance  (note  2) 

Rbja 

55.0 

°CA/V 

*  Operating  junction  temperature  range 

Tj 

-65  to +160 

°C 

*  Storage  temperature  range 

TSTG 

-65  to  +200 

°C 

NOTES: 

(1)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(2)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length,  P.C.B.  mounted 
•JEDEC  registered  values 
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IG.  3  -  TYPICAL  INSTANTANEOUS 

FORWARD  CHARACTERISTICS  FIG- 4  "  TYPICAL  REVERSE  CHARACTERISTICS 


INSTANTANEOUS  FORWARD  VOLTAGE, 
VOLTS 
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 1N4942THRU  1N4948  

GLASS  PASSIVATED  JUNCTION  FAST  SWITCHING  RECTIFIER 

Reverse  Voltage  -  200  to  1000  Volts     Forward  Current  -  1.  0  Ampere 


0*  DO-204AP 


Dimensions  in  inches  and  (millimeters) 
*  Brazed-lead  assembly  is  covered  by  Patent  No.  3,930,306 


 FEATURES  

♦  High  temperature  metallurgical^  bonded  construction 

♦  Hermetically  sealed  package 

♦  Glass  passivated  cavity-free  junction 

♦  1.0  Ampere  operation 

at  TA=55°C  with  no  ^aa=ass=aaa^ 

thermal  runaway  ^^^s**ia*a**i& 

♦  Typical  Ir  less  than  0.1^ 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  Fast  switching  for  high  efficiency 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


 MECHANICAL  DATA  

Case:  JEDEC  DO-204AP  solid  glass  body 

Terminals:  Plated  Axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode 
Weight:  0.02  ounce,  0.56  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  al  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

1N4942 

1N4944 

1N4946 

1N4947 

1N4948 

UNITS 

*  Maximum  recurrent  peak  reverse  voltage 

Vrrm 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

140 

280 

420 

560 

700 

Volts 

*  Maximum  DC  blocking  voltage 

Vdc 

200 

400 

600 

800 

1000 

Volts 

*  Minimum  reverse  breakdown  voltage  at  50nA 

V(BR) 

220 

440 

660 

880 

1100 

Volts 

*  Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

l(AV) 

1.0 

Amp 

*  Peak  forward  surge  current 
8.3ms  single  halt  sine-wave  superimposed 
on  rated  load  (JEDEC  Method) 

Ifsm 

25.0 

Amps 

*  Maximum  instantaneous  forward  voltage  at:  1  .OA 

at  2.0A,  Ta=-40°C 

Vf 

1.3 
2.5 

Volts 

*  Maximum  DC  reverse  current  Ta=25°C 
at  Rated  DC  blocking  voltage  Ta=175°C 

Ir 

1.0 
500.0 

MA 

*  Maximum  reverse  recovery  time  (note  1) 

trr 

150 

250 

500 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

15.0 

pF 

Typical  thermal  resistance  (note  3) 

Rsja 

55.0 

°C/W 

*  Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-65  to +175 

°c 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  lrr=25A 

(2)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9,5mm)  lead  length,  P.C.B.  mounted 
'JEDEC  registered  values 
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1N5059THRU  1N5062 

GLASS  PASSIVATED  JUNCTION  RECTIFIER 

Reverse  Voltage  -  200  to  800  Volts      Forward  Current  -  1.  0  Ampere 


DO-204AP 


A"7 

I  0-240  (i 

MA) 

U-i 


0. 100  (2.5) 
DIA. 


3t 

0(25  4) 
MIN. 

1 


Dimensions  in  inches  and  (millimeters) 
*  Brazed-lead  assembly  is  covered  by  Patent  No.  3.930.306 


 FEATURES 

♦  High  temperature  metallurgically  bonded 
construction 

♦  1 .0  Ampere  operation  at  Ta=75°C 
with  no  thermal  runaway 

♦  Typical  Ir  less  than  0.1  pA 

♦  Hermetically  sealed  package 

♦  Glass  passivated  cavity-free  junction 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 

MECHANICAL  DATA 

Case:JEDEC  DO-204AP  solid  glass  body 
Terminals:  Axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Weight:  0.02  ounce,  0.56  gram 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25"C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

1N5059 

1NS060 

1NS0S1 

1N5062 

UNITS 

*  Maximum  repetitive  peak  reverse  voltage 

Vrrm 

200 

400 

600 

800 

Volts 

Maximum  RMS  voltage 

Vrms 

140 

280 

420 

560 

Volts 

*  Maximum  DC  blocking  voltage 

Vdc 

200 

400 

600 

800 

Volts 

*  Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=75°C 

l(AV) 

1.0 

Amp 

*  Peak  forward  surge  current 
8.3ms  single  half  sine-wave  superimposed 
on  rated  load  (JEDEC  Method) 

Ifsm 

50.0 

Amps 

*  Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

1.2 

Volts 

*  Maximum  full  Load  reverse  current,  full  cycle 
average  0.375"  (9.5mm)  Ta=25°C 
lead  length  at  Ta=75°C 

Ir(AV) 

5.0 

uA 

150 

100 

*  Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=175°C 

Ir 

5.0 

300  200 

Typical  reverse  recovery  time  (note  1) 

trr 

1.5 

US 

Typical  junction  capacitance  (note  2) 

Cj 

15.0 

PF 

Typical  thermal  resistance  (NOTE  3) 

R0JA 

55.0 

°CA/V 

*  Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to  +175 

"C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  tram  junction  to  ambient  at  0.375"  (9.5mm)  lead  length  P.CB.  mounted 
•JEDEC  registered  values 
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 1N5614THRU  1N5622  

GLASS  PASSIVATED  MEDIUM-SWITCHING  JUNCTION  RECTIFIER 

Reverse  Voltage  -  200  to  1000  Volts      Forward  Current  -1.0.  Ampere 


DO-204AP 


^^^^^   0.240  (i 

I  MAX 

\J-L 


Dimensions  in  inches  and  (millimeters) 
*  Brazed-lead  assembly  is  covered  by  Patent  No.  3,930,306 


 FEATURES  

♦  High  temperature  metallurgical^  bonded  construction 

♦  1 .0  Ampere  operation 
at  Ta=  55°C  with 
no  thermal  runaway 

♦  Typical  Ir  less  than  0.1  uA 

♦  Hermetically  sealed  package 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 

MECHANICAL  DATA 

Case:  JEDEC  DO-204AP  solid  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.02  ounce,  0.56  gram 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

1N56U 

TN56J6 

1N5618 

1N5620 

1N5S22 

UNITS 

*  Maximum  repetitive  peak  reverse  voltage 

Vrrm 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

140 

280 

420 

560 

700 

Volts 

*  Maximum  DC  blocking  voltage 

Vdc 

200 

400 

600 

800 

1000 

Volts 

*  Minimum  reverse  breakdown  voltage  at  50\xA 

Vbr 

220 

440 

660 

880 

1100 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

l(AV) 

1.0 

Amp 

*  Peak  forward  surge  current 
8.3ms  single  half  sine-wave  superimposed 
on  rated  load  (JEDEC  Method) 

Ifsm 

50.0 

Amps 

*  Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

1.2 

Volts 

*  Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

Ta=200°C 

Ir 

0.5 
25.0 
1500 

HA 

*  Maximum  reverse  recovery  time  (note  1) 

trr 

2.0 

MS 

Maximum  junction  capacitance  (note  2) 

Cj 

45            35  25 

20  15 

PF 

Typical  thermal  resistance  (note  3) 

Rc-)JA 

55.0 

°C/W 

*  Operating  junction  temperature  range 

Tj 

-65  to +175 

°C 

*  Storage  temperature  range 

TSTG 

-65  to  +200 

"C 

NOTES: 

(1 )  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1  .OA,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  12  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length  P.C.B.  mounted 
'JEDEC  registered  values 
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1N5615THRU  1N5623 


GLASS  PASSIVATED  FAST  SWITCHING  RECTIFIER 

Reverse  Voltage  -  200  to  1000  Volts    Forward  Current  -  1.0  Ampere 


DO-204AP 


7 

X\  0.034  (0.86) 

0  028  t0  71) 

_r>  dia. 


I  I   0.240  fl 

I  MA> 


Dimensions  in  inches  and  (millimeters) 
*  Brazed-lead  assembly  is  covered  by  Patent  No.  3,930,306 


FEATURES 


♦  High  temperature  metallurgical^  bonded 
construction 

♦  Hermetically  sealed  case 

♦  Glass  passivated  cavity-free  junction 

♦  1 .0  Ampere  operation 
at  Ta=55°C  with  no 
thermal  runaway 

♦  Typical  Ir  less  than  0.1  uA 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  Fast  switching  for  high  efficiency 

♦  High  temperature  soldering  guaranteed: 
350°C/1 0  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AP  Solid  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode 
Mounting  Position:  Any 
Weight:  0.02  ounce,  0.56  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  al  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

1NS61S 

1NS617 

1NSS19 

1N5621 

1NS623 

UNITS 

•Maximum  repetitive  peak  reverse  voltage 

Vrrm 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

140 

280 

420 

560 

700 

Volts 

'Maximum  DC  blocking  voltage 

Vdc 

200 

400 

600 

800 

1000 

Volts 

'Minimum  reverse  breakdown  voltage  at  50  u:A 

V(BR) 

220 

440 

660 

880 

1100 

Volts 

"Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

l(AV) 

1.0 

Amp 

•Peak  forward  surge  current 
8.3ms  single  half  sine-wave  superimposed 
on  rated  load  (JEDEC  Method) 

Ifsm 

50.0 

Amps 

"Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

1.2 

Volts 

•Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

Ta=200°C 

IR 

0.5 
25.0 
1500.0 

MA 

•Maximum  reverse  recovery  time  (note  1) 

trr 

150 

150 

250 

300 

500 

ns 

"Maximum  junction  capacitance  (note  2) 

Cj 

45 

35 

25 

20 

15 

PF 

Typical  thermal  resistance  (note  3) 

R.0JA 

55.0 

"C/W 

'Operating  junction  temperature  range 

Tj 

65  to +175 

°c 

•Storage  temperature  range 

Tstg 

65  to  +200 

"C 

NOTES: 

(1)  Reverse  recovery  test  conditions  If=0.5A,  Ir=1.0A,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  12  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length,  P.C.B. mounted 
'JEDEC  registered  values 
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FIG.  1  -  FORWARD  CURRENT 
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FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 
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FIG.  3  -TYPICAL  INSTANTANEOUS 
FORWARD  CHARACTERISTICS 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
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G1ATHRU  G1M 


GLASS  PASSIVATED  JUNCTION  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts     Forward  Current  -1.0  Ampere 


DO-204AP 


0.028(0.71) 
DIA. 


1.0  (25.4) 
MIN. 


I  I   0.240  /I 

I  MA> 


Dimensions  in  inches  and  (millimeters) 
*  Brazed-lead  assembly  is  covered  by  Patent  No.  3,930,306 


FEATURES 


♦  High  temperature  metallurgically  bonded 
constructed  rectifiers 

♦  Glass  passivated  cavity-free  junction  in 
D0-204AP  package 

♦  Hermetically  sealed  package 

♦  1 .0  ampere  operation 
at  Ta=55°C  with  no 
thermal  runaway 

♦  Typical  Ir  less  than  0.1  uA 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AP  solid  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.02  ounce,  0.56  gram 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

G1A 

G1B 

G1D 

G1G 

G1J 

G1K 

G1M 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

70 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=100°C 

l(AV) 

1.0 

Amp 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method) 

Ifsm 

50.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

1.2 

1.1 

Volts 

Maximum  full  load  reverse  current,  full  cycle  average 
0.375"  (9.5mm)  lead  length  at  Ta=100°C 

Ir(av) 

200.0 

uA 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=150°C 

Ir 

2.0 
100.0 

uA 

Typical  reverse  recovery  time  (note  1) 

trr 

1.5 

US 

Typical  junction  capacitance  (note  2) 

Cj 

15.0 

PF 

Typical  thermal  resistance  (note  3) 

Rgjl 

55.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

65  to +175 

°c 

NOTES: 

(1)  Measured  with  If=0.5A,  Ir=1.0A.  ln=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length  P.C.B.  mounted 
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FIG.  3  -  TYPICAL  INSTANTANEOUS 
FORWARD  CHARACTERISTICS 


VOLTS 


FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 


GI1 -1200  THRU  GI1-1600 


MINIATURE  HIGH  VOLTAGE  GLASS  PASSIVATED  RECTIFIER 

Reverse  Voltage  -  1200  to  1600  Volts    Forward  Current  -  1.0  Ampere 


DO204AP 


•X. 0J--  iG  8<m 

0.028  (0.71) 

dia 


1.0(25.4) 
MIN. 


I  \   0.240  ft 


4 

o  m  ■ 

UN 

1 


Dimensions  in  inches  and  (millimeters) 
*  Brazed-lead  assembly  is  covered  by  Patent  No.  3.930,306 


FEATURES 


♦  High  temperature  metallurgical^  bonded  construction 

♦  Glass  passivated  cavity-free  junction  package 

♦  1 .0  Ampere  operation  at 
Ta=75°C  with  no  thermal  runaway 

♦  Typical  Ir  less  than  0.1  nA 

♦  Hermetically  sealed  package 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AP  solid  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.02  ounce,  0.56  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

1200 

1400 

1600 

Volts 

Maximum  RMS  voltage 

Vrms 

840 

980 

1120 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

1200 

1400 

1600 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=75°C 

l(AV) 

1.0 

Amp 

Peak  forward  surge  current  8.3ms  single  half  sine-wave 
superimposed  on  rated  load  (JEDEC  Method) 

Ifsm 

30.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1  .OA 

3.14A 

Vf 

1.1 
1.3 

Volts 

Maximum  DC  reverse  current                  Ta=  25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

Ir 

10.0 
100.0 

uA 

Maximum  reverse  recovery  time  (note  1) 

tfr 

25.0 

U.S 

Maximum  forward  recovery  time  (note  2) 

trr 

1.0 

US 

Typical  junction  capacitance  (note  3) 

Cj 

15.0 

PF 

Typical  thermal  resistance  (note  4) 

ReJA 

55.0 

°c/w 

Operating  junction  and  storage  temperature  range 

Tj.Tstg 

-65  to  +175 

°c 

NOTES: 

(1)  Measured  on  Tektronix  Type  "S"  recovery  plug-in,  Tektronix  545  scope  or  equivalent  lFM=20mA,  lRM=2mA 

(2)  Measured  on  Tektronix  Type  "S"  recovery  plug-in,  Tektronix  545  or  equivalent,  Ifm=20itiA 

(3)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(4)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length,  P.C.B.  mounted 
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RATINGS  AND  CHARACTERISTIC  CURVES  GI1-1200  AND  GI1-1600 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 
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FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
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FIG.  3  -  TYPICAL  INSTANTANEOUS 
FORWARD  CHARACTERISTICS 
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FIG.  4  -  TYPICAL  REVERSE  CHARACTERISTICS 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
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Power  Semiconductor  Division 


RG1ATHRU  RG1M 


GLASS  PASSIVATED  FAST  SWITCHING  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts    Forward  Current  -1.0  Ampere 


DO-204AP 


A"7 

1  0.240(6.1 
I  MAX. 

°4 


0. 100  12.5) 
DM. 


Dimensions  in  inches  and  (millimeters) 
*  Brazed-lead  assembly  is  covered  by  Patent  No.  3,930,306 


FEATURES 


♦  High  temperature  metallurgically  bonded 
construction 

♦  Hermetically  sealed  package 

♦  Glass  passivated  cavity-free  junction 

♦  1 .0  Ampere  operation 
at  Ta=55°C  with  no 
thermal  runaway 

♦  Typical  Ir  less  than  0.1  uA 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  Fast  switching  for  high  efficiency 

♦  High  temperature  soldering  guaranteed: 
350°C/1 0  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO204AP  solid  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.02  ounce,  0.56  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

RG1A 

RC1B 

RG1D 

RG1G 

RG1J 

RG1K 

RG1M 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  atTA=55°C 

l(AV) 

1.0 

Amp 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method) 

Ifsm 

30.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

1.3 

Volts 

Maximum  full  load  reverse  current, 

full  cycle  average  0.375"  (9.5mm)  Ta=25°C 

lead  length  at  Ta=100°C 

Ir(av) 

1.0 
100.0 

HA 

Maximum  DC  reverse  current 
at  rated  DC  blocking  voltage 

Ir 

2.0 

HA 

Maximum  reverse  recovery  time  (note  1) 

trr 

150                       200        250  500 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

15.0 

PF 

Typical  thermal  resistance  (note  3) 

PiOJA 

55.0 

°CAW 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-65  to +175 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  irr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  Irom  junction  to  ambient  at  0.375"  (9.5mm)  lead  length,  P.C.B.  mounted 
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RATINGS  AND  CHARACTERISTIC  CURVES  RG1A  AND  RG1M 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 
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FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 
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FIG.  3  -  TYPICAL  INSTANTANEOUS  FORWARD 
CHARACTERISTICS 
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FIG.  4  -  TYPICAL  REVERSE  CHARACTERISTICS 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
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®  General  Instrument 


CG1  AND  DG1 


MINIATURE  CLAMPER  /  DAMPER  GLASS  PASSIVATED  JUNCTION  RECTIFIER 

Reverse  Voltage  -  1400  to  1500  Volts    Forward  Current  -1.5  Amperes  


/ 

^  .:  $34  ■  >  86 

0.028(0.71) 
DM. 


DO204AP 


/  1  0240/1 

I  MAX 


0  100  {2.5) 
OA. 


Dimensions  in  inches  and  (millimeters) 
*  Brazed-lead  assembly  is  covered  by  Patent  No.  3.930,306 


FEATURES 


♦  Specially  designed  for  clamping  circuits  horizontal 
deflection  systems  and  damper  applications 

♦  High  temperature  metallurgical^  bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  1 .5  Ampere  operation 
at  Ta=50°C  with  no 
thermal  runaway 

♦  Typical  Ir  less  than  0.1  uA 

♦  Hermetically  sealed  package 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AP  Solid  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.02  ounce,  0.56  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

CG1 

DG1 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

1400 

1500 

Volts 

Maximum  RMS  voltage 

Vrms 

980 

1050 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

1400 

1500 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=50°C 

l(AV) 

1.5 

Amps 

Peak  forward  surge  current  8.3ms  single  half  sine 
wave  superimposed  on  rated  load  (JEDEC  Method) 

Ifsm 

40.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1 ,5A 

Vf 

1.1 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

Ir 

5.0 
100 

uA 

Maximum  full  load  reverse  current  full  cycle 
average  0.375"  (9.5mm)  lead  length  at  Ta=100°C 

Ir(av) 

50.0 

|iA 

Maximum  reverse  recovery  time  (note  1) 

trr 

15.0 

20.0 

US 

Typical  junction  capacitance  (note  2) 

Cj 

15.0 

PF 

Typical  thermal  resistance  (note  3) 

RejA 

55.0 

"CAW 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to +175 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  lF=0.5A,  lB=50mA 

(2)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length,  P.CB  mounted 
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RATINGS  AND  CHARACTERISTIC  CURVES  CG1  AND  DG1 


FIG.  1  -  FORWARD  CURRENT  DERATING 
CURVE 
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BYV95  AND  BYV96  SERIES 


MINIATURE  GLASS  PASSIVATED  FAST  SWITCHING  RECTIFIER 

Reverse  Voltage  -  200  to  1000  Volts    Forward  Current  -  1.5  Amperes 


FEATURES 


DO-204AP 


.028(0.71) 
OA. 


A"7 

I  1   0.240  ft 

I  MA) 


0  fQO &  5' 

Dl A 


0  (25  ■ 

1 


♦  High  temperature  metallurgical^  bonded 
construction 

♦  Hermetically  sealed  package 

♦  Glass  passivated  cavity-free  junction 

♦  1 .5  Ampere  operation 
at  Ta=55°C  with  no 
thermal  runaway 

♦  Typical  Ir  less  than  0.1  uA 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  Fast  switching  for  high  efficiency 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Dimensions  in  inches  and  (millimeters) 
*  Brazed-lead  assembly  is  covered  by  Patent  No.  3.930,306 


Case:  JEDEC  DO-204AP  solid  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.02  ounce,  0.56  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

BYV95A 

BYV9SB 

BYV95C 

BYV9SD 

BYV96E 

UNITS 

Maximum  recurrent  peak  reverse  voltage 

Vrrm 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

200 

400 

600 

800 

1000 

Volts 

Minimum  avalanche  breakdown  voltage  at  100|iA 

V(BR) 

300 

500 

700 

900 

1100 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

l(AV) 

1.5 

Amps 

Peak  forward  surge  current,  10ms  single  half  sine- 
wave  superimposed  on  rated  load  atTj=165°C 

Ifsm 

35.0 

Amps 

Maximum  instantaneous  forward 
voltage  at  1 .5A                            Tj  =25°C 

Tj=165°C 

Vf 

1.6 
1.35 

Volts 

Maximum  full  load  reverse  current, 

full  cycle  average,  0.375",  (9.5mm)  Tj=25°C 

lead  length  at  Tj=165°C 

Ir(av) 

1.0 
150.0 

uA 

Maximum  DC  reverse  current 
at  rated  DC  blocking  voltage 

Ir 

2.0 

u.A 

Maximum  reverse  recovery  time  (note  1) 

trr 

250 

300 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

10.0 

pF 

Typical  thermal  resistance   (note  3) 

FteJA 

55.0 

°C/W 

Operating  junction  temperature  range 

Tj 

-65  to  +175 

°c 

Storage  temperature  range 

TSTG 

-65  to  +200 

°c 

NOTES: 

(1)  Measured  with  If=0.5A,  Ir=1.0A.  l,r=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length,  P.C.B.  mounted 
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RATINGS  AND  CHARACTERISTIC  CURVES  BYV95  AND  BYV96  SERIES 


FIG.  1  -  FORWARD  CURRENT  DERATING 
CURVE 
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Power  Semiconductor  Division 


CG2  AND  DG2 


MINIATURE  CLAMPER  /  DAMPER  GLASS  PASSIVATED  RECTIFIER 

Reverse  Voltage  -  1400  to  1500  Volts    Forward  Current  -  2.0  Amperes 


DO-204AP 


1.0(25.4) 
MIN. 


J  MA) 


Dimensions  in  inches  and  (millimeters) 
*  Braised-lead  assembly  is  covered  by  Patent  No.  3,930.306 


FEATURES 


♦  Specially  designed  for  clamping  circuits  in  horizontal 
deflection  systems  and  damper  applications 

♦  High  temperature  metallurgical^  bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  2.0  Ampere  operation 
at  Ta=50°C  with  no  thermal  runaway 

♦  Typical  Ir  less  than  0.1  nA 

♦  Hermetically  sealed  package 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AP  solid  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.02  ounce,  0.56  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  al  25"C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

CG2 

DG2 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

1400 

1500 

Volts 

Maximum  RMS  voltage 

Vrms 

980 

1050 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

1400 

1500 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=50°C 

l(AV) 

2.0 

Amps 

Peak  forward  surge  current  8.3ms  single  half  sine 
-wave  superimposed  on  rated  load  (JEDEC  Method) 

Ifsm 

40.0 

Amps 

Maximum  instantaneous  forward  voltage  at  2.0A 

Vf 

1.1 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

Ir 

5.0 
100.0 

HA 

Maximum  full  load  reverse  current  full  cycle 
average  0.375"  (9.5mm)  lead  length  at  Ta=100°C 

Ir(av) 

200.0 

Maximum  reverse  recovery  time  (note  1) 

trr 

15.0 

20.0 

US 

Typical  junction  capacitance  (note  2) 

Cj 

15.0 

pF 

Typical  thermal  resistance  (note  3) 

RejA 

55.0 

°c/w 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-65  to +175 

°c 

rtui  co, 

(1)  Measured  with  If=0.5A,  lR=50mA 

(2)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length,  P.C.B.  mounted 
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RATINGS  AND  CHARACTERISTIC  CURVES  CG2  AND  DG2 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 


AMBIENT  TEMPERATURE,  °C 


$  UJ 

O  LU 
Li.  Q. 

=>  < 
o 


FIG.  3  -  TYPICAL  INSTANTANEOUS 
FORWARD  CHARACTERISTICS 
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FIG.  4  -  TYPICAL  REVERSE  CHARACTERISTICS 
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G2A  THRU  G2M 


GLASS  PASSIVATED  JUNCTION  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts    Forward  Current  -  2.0  Amperes 


DO-204AP 


.028  (0. 71) 
DM. 


1.0  (25.4) 
MIN 


I  \  0.240(1 

I  ]  MA) 


0. 100  (2.5) 
DIA. 


0.240(6.1) 
MAX. 

A 
T 


Dimensions  in  inches  and  (millimeters) 
*  Brazed-lead  assembly  is  covered  by  Patent  No.  3,930,306 


FEATURES 


♦  High  temperature  metallurgical^  bonded 
construction 

♦  Glass  passivated  cavity-free  junction 

♦  Hermetically  sealed  package 
2.0  Ampere  operation 
at  Ta=75°C  with  no 
thermal  runaway 

♦  Typical  Ir  less  than  0.1  (iA 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AP  solid  glass  body 

Terminals:  Plated  axial  leads  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.02  ounce,  0.56  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

G2A 

G2B 

G2D 

G2G 

G2J 

G2K 

G2M 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=75°C 

l(AV) 

2.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method) 

Ifsm 

50.0 

Amps 

Maximum  instantaneous  forward  voltage  at  2.0A 

Vf 

1.2 

1.1 

Volts 

Maximum  full  load  reverse  current,  full  cycle 
average  0.375"  (9.5mm)  lead  length  atTA=100°C 

Ir(av) 

100.0 

MA 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=150°C 

Ir 

1.0 
100.0 

HA 

Typical  reverse  recovery  time  (note  d 

trr 

1.5 

US 

Typical  junction  capacitance  (note  2) 

Cj 

15.0 

pF 

Typical  thermal  resistance  (note  3) 

RejA 

55.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-65  to +175 

°C 

NOTES: 

(1)  Measured  with  If=0.5A,  ]r=1.0A,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length  P.CB  mounted. 
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RATINGS  AND  CHARACTERISTIC  CURVES  G2A  AND  G2M 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 
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BYW32  THRU  BYW36 


MINIATURE  GLASS  PASSIVATED  FAST  SWITCHING  RECTIFIER 

Reverse  Voltage  -  200  to  600  Volts  Forward  Current  -  2.0  Amperes 


DO-204AP 


^^^^J    0.240  (t 


f 

[25.- 
WW 


Dimensions  in  inches  and  (millimeters) 
*  Brazed-lead  assembly  is  covered  by  Patent  No.  3,930,306 


FEATURES 


♦  High  temperature  metallurgical^  bonded 
construction 

♦  Hermetically  sealed  case 

♦  Glass  passivated  cavity-free  junction 

♦  2.0  Ampere  operation 
at  Ta=55°C  with  no 
thermal  runaway 

♦  Typical  Ir  less  than  0.1  pA 

♦  Capable  of  meeting  environmental  standards  of 
MIL-STD-19500 

♦  Fast  switching  for  high  efficiency 

♦  High  temperature  soldering  guaranteed: 
350°C/1 0  seconds  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AP  solid  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.02  ounce,  0.56  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25t'C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

BYW32 

BYW33 

BYW34 

BYW36 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

200 

300 

400 

500 

600 

Volts 

Maximum  RMS  voltage 

Vrms 

140 

210 

280 

350 

420 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

200 

300 

400 

500 

600 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

l(AV) 

2.0 

Amps 

Peak  forward  surge  current 

10ms  single  half  sine-wave  superimposed 

on  rated  load  at  Ta=25°C 

Ifsm 

40.0 

Amps 

Maximum  instantaneous  forward  voltage  at  2. OA 

Vf 

1.2 

Volts 

Maximum  DC  reverse  current 
at  rated  DC  blocking  voltage 

Ir 

5.0 

HA 

Maximum  full  load  reverse  current 

Full  cycle  average,  0.375"  (9.5mm)  Ta=25°C 

lead  length  Ta=100°C 

Ir(av) 

5.0 
50.0 

MA 

Maximum  reverse  recovery  time  (note  1) 

trr 

200 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

15.0 

pF 

Typical  thermal  resistance  (note  3) 

P.0JA 

55.0 

°C/W 

Operating  junction  temperature  range 

Tj 

-65  to +175 

°C 

Storage  temperature  range 

Tstg 

-65  to  +200 

°c 

NOTES: 

(1)  Measured  with  If=0.5A,  Ir=1.0A,  l^=0.25A 

(2)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length,  P.C.B.  mounted 

©  General  Instrument 

1 77  Power  Semiconductor  Division 


RATINGS  AND  CHARACTERISTIC  CURVES  BYW32  THRU  BYW36  SERIES 
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FIG.  1  -  FORWARD  CURRENT 
DERATING  CURVE 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 
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FIG.  3  -  TYPICAL  INSTANTANEOUS 
FORWARD  CHARACTERISTICS 
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RG2A  THRU  RG2M 


GLASS  PASSIVATED  FAST  SWITCHING  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts    Forward  Current  -  2.0  Amperes 


DO-204AP 


0.034  (0  86/ 
0.02810.71) 


0. 100  (2.5) 


I  0.240  (I 

MA> 


Dimensions  in  inches  and  (millimeters) 
*  Brazed-Iead  assembly  is  covered  by  Patent  No.  3.930,306 


FEATURES 


♦  High  temperature  metallurgical^  bonded 
construction 

♦  Hermetically  sealed  package 

♦  Glass  passivated  cavity-free  junction 

♦  1.0  Ampere  operation 
at  Ta=55°C  with  no 
thermal  runaway 

♦  Typical  Ir  less  than  0.1  pA 

♦  Capable  of  meeting  environmental  standards  of 
MIL-STD-19500 

♦  Fast  switching  for  high  efficiency 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AP  solid  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.02  ounce,  0.56  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

RG2A 

RG2B 

RG2D 

RG2G 

RG2J 

RG2K 

RG2M 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  lengths  at  Ta=55°C 

l(AV) 

2.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method) 

Ifsm 

50.0 

Amps 

Maximum  instantaneous  forward  voltage  at  2.0A 

Vf 

1.3 

Volts 

Maximum  full  load  reverse  current, 

full  cycle  average  0.375"  (9.5mm)  Ta=25°C 

lead  length  at  Ta=100°C 

Ir(av) 

1.0 
100.0 

HA 

Maximum  DC  reverse  current 
at  rated  DC  blocking  voltage 

Ir 

5.0 

HA 

Maximum  reverse  recovery  time  (note  1) 

trr 

150                      200    |  250  500 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

15.0 

pF 

Typical  thermal  resistance  (note  3) 

PiOJA 

55.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-65  to +175 

°C 

NOTES: 

(1)  Measured  with  If=0.5A.  Ir=1.0A,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Vdc 

(3)  Thermal  resistance  from  junction  fo  ambient  al  0.375"  (9.5mm)  lead  length,  RCB.  mounted 
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RATINGS  AND  CHARACTERISTIC  CURVES  RG2A  AND  RG2M 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 
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FIG.  3  -  TYPICAL  INSTANTANEOUS  FORWARD 
CHARACTERISTICS 
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FIG.  4  -TYPICAL  REVERSE  CHARACTERISTICS 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
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 BY228  SERIES  

CLAMPER  /  DAMPER  GLASS  PASSIVATED  RECTIFIER 

Reverse  Voltage  -  1500  Volts    Forward  Current  -  2.5  Amperes 


Case  Style  G3 


FEATURES 


t 

1.0(25.4) 

MIN 

-  1 

t 

0300(76) 

Dimensions  in  inches  and  (millimeters) 
'  Brazed-lead  assembly  is  covered  by  Patent  No.  3,930.306 


♦  High  temperature  metallurgically  bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  2.5  ampere  operation 
at  Ta=50°C  with  no 
thermal  runaway 

♦  Typical  Ir  less  than  0.1  p.A 

♦  Hermetically  sealed  package 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  Solid  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.04  ounce,  1 .1  grams 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

BY228 

UNITS 

Maximum  non  repetitive  peak  reverse  voltage 

Vrsm 

1650 

Volts 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

1500 

Volts 

Maximum  RMS  voltage 

Vrms 

1050 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

1500 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=  50°C 

l(AV) 

2.5 

Amps 

Peak  forward  surge  current  10ms  single  half  sine-wave 
superimposed  on  rated  load 

Ifsm 

50.0 

Amps 

Maximum  instantaneous  forward  voltage  at  2.5A 

Vf 

1.6 

Volts 

Working  peak  forward  current  at  Ta=75°C 

Ifwm 

5.0 

Amps 

Peak  repetitive  forward  surge  current  at  Ta=75°C 

Ifrm 

10.0 

Amps 

Maximum  peak  reverse  current  Ta=25°C 
at  rated  peak  reverse  voltage  Tj=140°C 

Ir 

5.0 
200 

uA 

Maximum  reverse  recovery  time  (note  1) 

trr 

20.0 

us 

Maximum  forward  recovery  time  (note  2) 

tfr 

1.0 

US 

Typical  junction  capacitance  (note  2) 

Cj 

40.0 

PF 

Typical  thermal  resistance  (note  4) 

R(-)JA 

20.0 

°C/W 

Operating  junction  temperature  range 

Tj 

-65  to +150 

°c 

Storage  temperature  range 

TSTG 

-65  to  +200 

°c 

NOTES: 

(1)  Measured  with  If=1.0A,  lR=50mA,  di/dt=50mA/us 

(2)  Measured  with  If=5.0A  with  tr=0.1  us 

(3)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(4)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length 
P.CB.  mounted 

1  CM 


RATINGS  AND  CHARACTERISTIC  CURVES  BY228  SERIES 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 


NUMBER  OF  CYCLES  AT  50  Hz 
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1N5415THRU  1N5420 


GLASS  PASSIVATED  FAST  SWITCHING  RECTIFIER 

Reverse  Voltage  -  50  to  600  Volts    Forward  Current  -  3.0  Amperes 


Case  Style  G4 


0.300(7.6) 
MAX. 


0.042(1.07) 
01  A. 


1.0(25.4) 
MtN. 


FEATURES 


♦  Glass  passivated  cavity-free  junction 

♦  High  temperature  metallurgical^  bonded  construction 

♦  Hermetically  sealed  package 

♦  Capable  of  meeting 
environmental 
standards  of 
MIL-S-19500 

♦  Fast  switching  for 
high  efficiency 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Dimensions  in  inches  and  (millimeters) 
'  Brazed-lead  assembly  is  covered  by  Patent  No.  3.930,306 


Case:  Solid  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.037  ounce,  1 .04  grams 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

1NS41S 

1NS41S 

1NS417 

1N5418 

1N5419 

1NS420 

UNITS 

'Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

500 

600 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

350 

420 

Volts 

"Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

500 

600 

Volts 

"Minimum  reverse  breakdown  voltage  at  50nA 

Vbr 

55 

110 

220 

440 

550 

660 

Volts 

"Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  lengths  atTA=55°C 

l(AV) 

3.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method)  at  Ta=100°C 

Ifsm 

80.0 

Amps 

Maximum  instantaneous  forward  voltage  at  3.0A* 

9.0A 

vf 

1.10 
1.50 

Volts 

Maximum  DC  reverse  current  *Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

*Ta=175°C 

IR 

1.0 
20.0 
2.0 

\iA 

"Maximum  reverse  recovery  time  (note  1) 

trr 

150 

250 

400 

ns 

"Maximum  junction  capacitance  (note  2) 

Cj 

200 

175 

150 

120 

110 

100 

pF 

Typical  thermal  resistance  (NOTE3) 

R(-)JA 

22.0 

°C/W 

"Operating  and  storage  temperature  range 

Tj.Tstg 

-65  to +175 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=  1.0A,  lrr=0.25A 

(2)  Measured  at  1.0  MHz  and  applied  reverse  voltage  ot  12.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length,  with  both  leads  to  heat  sink 
•JEDEC  registered  values 

©  General  Instrument 

1 83  Power  Semiconductor  Division 


RATINGS  AND  CHARACTERISTIC  CURVES  1N5415THRU  1N5420 
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FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 
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RG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 
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FIG.  3  -  TYPICAL  INSTANTANEOUS  FORWARD  CHARACTERISTICS 


FIG.  4  -TYPICAL  REVERSE  CHARACTERISTICS 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
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1N5550THRU  1N5552 


GLASS  PASSIVATED  JUNCTION  RECTIFIER 

Reverse  Voltage  -  200  to  1 000  Volts    Forward  Current  -  3. 0  Amperes 


4> 


Case  Style  G4 


0.l80il.t>)  _ 
0.115(2.9)  * 
DIA. 


1.0  (25.4) 
MIN. 


V 


0.300  (7-6) 
MAX. 


1.0  (25.4) 
MIN. 


Dimensions  in  inches  and  (millimeters) 
*  Brazed-lead  assembly  is  covered  by  Patent  No.  3,930.306 


FEATURES 


♦  Glass  passivated  cavity-free  junction 

♦  High  temperature  metallurgical^  bonded  construction 

♦  Hermetically  sealed  package 

♦  Capable  of  meeting 
environmental 
standards  of 
MIL-S-19500 

♦  Medium  switching  for 
improved  efficiency 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  Solid  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.037  ounce,  1 .04  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

1N5550 

1N5551 

1NSSS2 

UNITS 

"Maximum  repetitive  peak  reverse  voltage 

Vrrm 

200 

400 

600 

Volts 

Maximum  RMS  voltage 

Vrms 

140 

280 

420 

Volts 

"Maximum  DC  blocking  voltage 

Vdc 

200 

400 

600 

Volts 

"Minimum  reverse  breakdown  voltage  at  50|iA 

V(BR) 

240 

460 

660 

Volts 

"Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

l(AV) 

3.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method) 

Ifsm 

100.0 

Amps 

"  Maximum  instantaneous  forward  voltage  at  3.0A 

Vf 

1.0 

Volts 

"Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

Ta=200°C 

IR 

1.0 
25.0 
1500.0 

** 

"Maximum  junction  capacitance  (note  1) 

Cj 

150 

120 

100 

PF 

"Maximum  reverse  recovery  time  (note  2) 

trr 

2.0 

us 

Typical  thermal  resistance  (NOTE  3) 

ReJA 
Rsjl 

22.0 
12.0 

°C/W 

"Operating  and  storage  temperature  range 

Tj,  Tstg 

-65  to  +200 

°C 

NOTES: 

(1)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  12.0  Volts 

(2)  Reverse  recovery  test  conditions:  lF=0.5A.  Ir=1.0A,  lrr=0.25A 

(3)  Thermal  resistance  from  junction  to  ambient  and  trom  junction  to  lead  at  0.375"  (9.5mm)  lead  length, 
with  both  leads  mounted  between  heat  sinks 

•JEDEC  registered  values 
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RATINGS  AND  CHARACTERISTIC  CURVES  1N5550THRU  1N5552 


FIG.  3  -  TYPICAL  INSTANTANEOUS 
FORWARD  CHARACTERISTICS 

FIG.  4  -TYPICAL  REVERSE  CHARACTERISTICS 
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1N5624THRU  1N5627 

GLASS  PASSIVATED  JUNCTION  RECTIFIER 

Reverse  Voltage  -  200  to  800  Volts    Forward  Current  -3.0  Amperes 


CASE  STYLE  G3 


0-250  (6-3) 
0  170(4.3) 
OIA. 


1.0  (25.4) 
MIN 


AM 

1       0.300  (7.6) 


0.048(1.2) 
DIA. 


1.0(25.4) 
MIN 


Dimensions  in  inches  and  (millimeters) 
'  Brazed-lead  assembly  is  covered  by  Patent  No.  3,930,306 


FEATURES 


♦  Glass  passivated  cavity-free  junction 

♦  High  temperature  metallurgically  bonded 
constructed 

♦  Hermetically  sealed  package 

♦  Capable  of  meeting 
environmental 
standards  of 
MIL-S-19500 

♦  Typical  Ir  less  than  0.1  uA 

♦  3.0  Ampere  operation  at  Ta=70°C  with  no  thermal 
runaway 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  Solid  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.04  ounce,  1.1  grams 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

1NS624 

1N5625 

1N5S26 

1N5627 

UNITS 

'Maximum  repetitive  peak  reverse  voltage 

Vrrm 

200 

400 

600 

800 

Volts 

Maximum  RMS  voltage 

Vrms 

140 

280 

420 

560 

Volts 

"Maximum  DC  blocking  voltage 

Vdc 

200 

400 

600 

800 

Volts 

•Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=70°C 

l(AV 

3.0 

Amps 

Peak  forward  surge  current  8.3ms  single  half  sine-wave 
superimposed  on  rated  load  (JEDEC  Method) 

Ifsm 

125.0 

Amps 

•Maximum  instantaneous  forward  voltage  at  3.0A 

Ta=25°C 
Ta=70°C 

Vf 

1.0 
0.95 

Volts 

'Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=175°C 

Ir 

5.0 

HA 

300.0 

200.0 

•Maximum  full  load  reverse  current,  full  cycle  average, 
0.375"  (9.5mm)  lead  length  at  Ta=70°C 

Ir(av) 

150.0 

100.0 

HA 

Typical  junction  capacitance  (note  1) 

Cj 

40.0 

PF 

Typical  thermal  resistance  (note  2) 

RejA 
Rqjl 

20.0 
10.0 

°C/W 

•Operating  junction  temperature  range 

Tj 

-65  to +175 

°C 

"Storage  temperature  range 

TSTG 

-65  to  +200 

°C 

@  General  Instrument 

Power  Semiconductor  Division 


NOTES: 

(1)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(2)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead  at  0.375-  (9.5mm)  lead  length, 
with  both  leads  attached  between  heatsinks 

*JEDEC  registered  values 
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RATINGS  AND  CHARACTERISTIC  CURVES  1N5624THRU  1N5627 


®  General  Instrument 

1 88  Power  Semiconductor  Division 


BYW72  THRU  BYW76  SERIES 

GLASS  PASSIVATED  JUNCTION  FAST  SWITCHING  RECTIFIER 

Reverse  Voltage  -  200  to  600  Volts     Forward  Current  -  3.0  Amperes 


Case  Style  G3 


0  2SO<6  3> 
0.170(4.3) 


Dimensions  in  inches  and  (millimeters) 
'  Brazed-lead  assembly  is  covered  by  Patent  No.  3,930,306 


 FEATURES 

♦  High  temperature  metallurgically  bonded 
construction 

♦  Glass  passivated  cavity-free  junction 

♦  Hermetically  sealed  package 

♦  3.0  ampere  operation 
at  Ta=45°C  with 
no  thermal  runaway 

♦  Typical  Ir  less  than  0.1  uA 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 

MECHANICAL  DATA 

Case:  Solid  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.04  ounce,  1.1  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

BYW72 

BYW73 

BYW74 

BYW7S 

BYW76 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vbrm 

200 

300 

400 

500 

600 

Volts 

Maximum  RMS  voltage 

Vbms 

140 

210 

280 

350 

420 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

200 

300 

400 

500 

600 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=45°C 

l(AV) 

3.0 

Amps 

Peak  forward  surge  current 

10ms  single  half  sine-wave  superimposed 

on  rated  load  at  Tj=150°C 

Ifsm 

60.0 

Amps 

Maximum  instantaneous  forward  voltage  at  3.0A 

Vf 

1.1 

Volts 

Maximum  average  reverse  current  at 
rated  peak  reverse  voltage  at  Ta=100°C 

Ir(av) 

50.0 

uA 

Maximum  DC  reverse  current 
at  rated  DC  blocking  voltage 

Ir 

5.0 

HA 

Maximum  reverse  recovery  time  (NOTE  1) 

trr 

200 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

40.0 

PF 

Typical  thermal  resistance  (note  3) 

Roja 

22.0 

°CAV 

Operating  junction  temperature  range 

Tj 

-65  to  +175 

°C 

Storage  temperature  range 

TSTG 

-65  to  +300 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  1r=1.0A,  Irr  =  0.25A 

(2)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length,  with  both  leads  attached  to  heat  sink 
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RATINGS  AND  CHARACTERISTIC  CURVES  BYW72THRU  BYW76  SERIES 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 
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FIG.  3  -  TYPICAL  INSTANTANEOUS  FORWARD 
CHARACTERISTICS 
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FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 
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FIG.  4  -  TYPICAL  REVERSE 
CHARACTERISTICS 


100 


j=125'( 

j=100° 

f  lj=/b"L, 

^      I  j=i.bu<J 

20     40     60     80     100    120  140 


PERCENT  OF  RATED  PEAK  REVERSE 
VOLTAGE.  % 


100 


3 


10 


FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
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I  General  Instrument 


CG3  AND  DG3 


CLAMPER  /  DAMPER  GLASS  PASSIVATED  RECTIFIER 

Reverse  Voltage  -  1400  to  1500  Volts    Forward  Current  -  3.0  Amperes 


Case  Style  G3 


0.250  (6.3) 
0.170(1.31 


\  0.300, 


Dimensions  in  inches  and  (millimeters) 
'  Brazed-lead  assembly  is  covered  by  Patent  No.  3,930,306 


FEATURES 


♦  Specially  designed  for  clamping  circuits  horizontal 
deflection  systems  and  damper  applications 

♦  High  temperature  metallurgically  bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  3.0  Ampere  operation 
at  Ta=50°C  with  no 
thermal  runaway 

♦  Typical  Ir  less  than  0.1  uA 

♦  Hermetically  sealed  package 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  Solid  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.04  ounce,  1.1  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

CG3 

DG3 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

1400 

1500 

Volts 

Maximum  RMS  voltage 

Vrms 

980 

1050 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

1400 

1500 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=50°C 

l(AV) 

3.0 

Amps 

Peak  forward  surge  current  8.3ms  single  half  sinewave 
superimposed  on  rated  load  (JEDEC  Method)  at  Ta=50°C 

Ifsm 

100.0 

Amps 

Maximum  instantaneous  forward  voltage  at  3.0A 

Vf 

1.2 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

Ir 

5.0 
100.0 

HA 

Maximum  full  load  reverse  current  full  cycle 
average,  0.375"  (9.5mm)  lead  length  at  Ta=70°C 

Ir(av) 

200.0 

HA 

Maximum  reverse  recovery  time  (NOTE  1) 

trr 

15.0  20.0 

MS 

Typical  junction  capacitance  (NOTE  2) 

Cj 

40.0 

PF 

Typical  thermal  resistance  (note  3) 

Raw 

20.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to +175 

°c 

NOTES: 

(1)  Measured  with  If=0.5A.  lR=50mA 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length, 
with  leads  attached  to  heat  sinks 
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RATINGS  AND  CHARACTERISTIC  CURVES  CG3  AND  DG3 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 


CL  ID 
Q  fl- 
CC  E 

I-" 

O  LU 

U-  H 

uj  tr 

UJ 


4.0 

3.0 
2.0 
1.0 


60  Hz 
RESISTIV 
NOUCTIV 

E  OR 
E  LOAD 

0.375-(9 

5mm)  LE 

ID  LENG1 

"H 

25 


50  75  100  125  150 
AMBIENT  TEMPERATURE,  "C 


175 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 
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FIG.  3  -  TYPICAL  INSTANTANEOUS  FORWARD 
CHARACTERISTICS 


0.01 


INSTANTANEOUS  FORWARD  VOLTAGE, 
VOLTS 


FIG.  4  -  TYPICAL  REVERSE  CHARACTERISTICS 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
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Power  Semiconductor  Division 


G3A  THRU  G3M 


GLASS  PASSIVATED  JUNCTION  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts    Forward  Current  -  3.0  Amperes 


Case  Style  G3 


0.350  (6.3) 
0.170(4.3) 


AM 

I  I  0.300, 


Dimensions  in  inches  and  (millimeters) 
*  Brazed-lead  assembly  is  covered  by  Patent  No.  3,930,306 


FEATURES 


♦  High  temperature  metallurgical^  bonded 
construction 

♦  Glass  passivated  cavity-free  junction 

♦  Hermetically  sealed  package 

♦  3.0  Ampere  operation 
at  Ta=70°C  with  no 
thermal  runaway 

♦  Typical  Ir  less  than  0.1  nA 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  Solid  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.04  ounce,  1.1  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

G3A 

G3B 

G3D 

G3G 

G3J 

G3K 

G3M 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=70°C 

l(AV) 

3.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method) 

Ifsm 

125.0 

Amps 

Maximum  instantaneous  forward  voltage  at  3.0A 

Vf 

1.2 

1.1 

Volts 

Maximum  full  load  reverse  current,  full  cycle 
average,  0.375"  (9.5mm)  lead  length  at  Ta=70°C 

Ir(av) 

200.0 

nA 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=150°C 

Ir 

5.0 
100.0 

HA 

Typical  reverse  recovery  time  (note  1) 

trr 

3.0 

us 

Typical  junction  capacitance  (note  2) 

Cj 

40.0 

PF 

Typical  thermal  resistance  (note  3) 

RejA 
RejL 

20.0 
10.0 

°c/w 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-65  to  +175 

°c 

NOTES: 

(1)  Measured  with  If=0.5A,  Ir=1A,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead  at  0.375"  (9.5mm)  lead  length, 
with  both  leads  mounted  between  heatsinks 
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RATINGS  AND  CHARACTERISTIC  CURVES  G3A  AND  G3M 
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FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 
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FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 
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FIG.  4  -  TYPICAL  REVERSE  CHARACTERISTICS 
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FIG.  5-  TYPICAL  JUNCTION  CAPACITANCE 
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G4A  THRU  G4J 


GLASS  PASSIVATED  JUNCTION  RECTIFIER 

Reverse  Voltage  -  50  to  600  Volts    Forward  Current  -  3.0  Amperes 


Case  Style  G4 


<0 


B  tag  g  e.' 

0.115(2  9} 
DM. 


AM 

I  0.300  (? 
J  MAX. 


Dimensions  in  inches  and  (millimeters) 
*  Brazed-lead  assembly  is  covered  by  Patent  No.  3,930,306 


FEATURES 


♦  High  temperature  metallurgical^  bonded 
construction 

♦  Glass  passivated  cavity-free  junction 

♦  Hermetically  sealed  package 

♦  3.0  Ampere  operation 
at  Ta=75°C  with  no 
thermal  runaway 

♦  Typical  Ir  less  than  0.1  pA 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  Solid  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.037  ounce, 1.04  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25DC  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

G4A 

G4B 

G4D 

G4G 

G4J 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

Volts 

Maximum  average  forward  rectified  current,  0.375" 
(9.5mm)  lead  length  at  Ta=70°C 

l(AV) 

3.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method) 

Ifsm 

100.0 

Amps 

Maximum  instantaneous  forward  voltage  at  3. OA 

Vf 

1.1 

Volts 

Maximum  full  load  reverse  current  full  cycle 
average,  0.375"  (9.5mm)  lead  length  atTA=70°C 

Ir(av) 

200.0 

HA 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

Ir 

1.0 
100.0 

UA 

Typical  reverse  recovery  time  (note  1) 

trr 

3.0 

US 

Typical  junction  capacitance  (note  2) 

Cj 

40.0 

PF 

Typical  thermal  resistance  (note  3) 

FteJA 
RejL 

22.0 
12.0 

°CAV 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-65  to +175 

°C 

NOTES: 

(1 )  Reverse  recovery  test  conditions:  lF=0.5A,  |R=1 .0A:  lrr=0.25A 

(2)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead  at  0.375"  (9.5mm) 
lead  length  with  both  leads  mounted  between  heatsinks 
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®  General  Instrument 

Power  Semiconductor  Division 


RG3A  THRU  RG3M 


GLASS  PASSIVATED  FAST  SWITCHING  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts    Forward  Current  -  3.0  Amperes 


Case  Style  G3 


0.250(6  3) 
0.170(4.3) 
OA. 


AM 

I  1       0.300 , 


Dimensions  in  inches  and  (millimeters) 


Brazed-iead  assembly  is  covered  by  Patent  No.  3,930,306 


FEATURES 


♦  High  temperature  metallurgically  bonded 
construction 

♦  Glass  passivated  cavity-free  junction 

♦  Hermetically  sealed  package 

♦  3.0  Ampere  operation 
at  Ta=55°C  with 
no  thermal  runaway 

♦  Typical  Ir  less  than  0.1  uA 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  Fast  switching  for  high  efficiency 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  Solid  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.04  ounce,  1 .1  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified 


SYMBOLS 

RG3A 

RG3B 

RG3D 

RG3G 

RG3J 

RG3K 

RG3M 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

220 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  atTA=55°C 

l(AV) 

3.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method) 

Ifsm 

100.0 

Amps 

Maximum  instantaneous  forward  voltage  at  3.0A 

Vf 

1.3 

Volts 

Maximum  average  reverse  current  Ta=25°C 
at  rated  peak  reverse  voltage  Ta=100°C 

Ir(av) 

2.0 
100.0 

Maximum  DC  reverse  current 
at  rated  DC  blocking  voltage 

Ir 

5.0 

HA 

Maximum  reverse  recovery  time  (note  1) 

trr 

150 

250 

400 

500 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

40.0 

pF 

Typical  thermal  resistance  (note  3) 

Rgja 

22.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to +175 

°C 

NOTES: 

(1 )  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1  .OA,  lr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length,  with  both  leads  attached  to  heat  sink 
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RATINGS  AND  CHARACTERISTIC  CURVES  RG3A  AND  RG3M 
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@  General  Instrument 

Power  Semiconductor  Division 


RG4A  THRU  RG4J 


GLASS  PASSIVATED  FAST  SWITCHING  RECTIFIER 

Reverse  Voltage  -  50  to  600  Volts    Forward  Current  -  3.0  Amperes 


Case  Style  G4 


0. 1  BO  (4.6) 
0  115(2.9) 
DIA. 


J  MA. 

TrT_  y. 


Dimensions  in  inches  and  (millimeters) 
'  Brazed-lead  assembly  is  covered  by  Patent  No.  3,930.306 


FEATURES 


♦  High  temperature  metallurgically  bonded 
construction 

♦  Glass  passivated  cavity-free  junction 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  Fast  switching  for 
fast  efficiency 

♦  3.0  Ampere  operation 
atTA=50°C  with  no 
thermal  runaway 

♦  Typical  Ir  less  than  0.1  uA 

♦  Hermetically  sealed  package 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  Solid  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.037  ounce,  1 .04  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

RG4A 

RG4B 

RG4D 

RG4G 

RG4J 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  lengths  at  Ta=55°C 

l(AV) 

3.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method) 

Ifsm 

100.0 

Amps 

Maximum  instantaneous  forward  voltage  at  3. OA 

Vf 

1.3 

Volts 

Maximum  reverse  current 
at  rated  DC  blocking  voltage 

Ir 

5.0 

u.A 

Maximum  average  reverse  current  Ta=25°C 
at  peak  reverse  voltage  Ta=100°C 

Ir(av) 

2.0 
100.0 

HA 

Maximum  reverse  recovery  time  (note  1) 

trr 

150  250 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

50.0 

PF 

Typical  thermal  resistance  (note  3) 

ReJA 

22.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to  +175 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  tram  junction  to  ambient  at  0.375"  (9.5mm)  lead  length,  with  both  leads  to  heat  sink 
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RATINGS  AND  CHARACTERISTIC  CURVES  RG4A  AND  RG4J 
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DIE  LEVEL  GLASS 
PASSIVATED  RECTIFIERS 
0.6  TO  3.0  AMPERES 
50  VOLTS  TO  1 000  VOLTS 
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GPP  CHIP 


MOLDING 
COMPOUND 


CHIP 


MATT-TIN-LEAD  PLATED 
COPPER  LEADS 


GPP  DIE  CONSTRUCTION 


GLASS 
PASSIVATION 


METALLIZATION 

(Nj/Ni/Au) 


SMX  CROSS  SECTION 


GPP  CHIP 


MOLDING  COMPOUND 


LEADS- 


INTRODUCTION  TO  GLASS  PASSIVATED  DIE  LEVEL  RECTIFIERS 


General  Instrument  GPP  Type  Rectifiers  utilize  a  glass 
passivation  on  the  chip  level  to  enhance  its  devices  per- 
formance. The  difference  is  that  the  glass  is  applied  to 
the  wafer  prior  to  die  cutting  to  achieve  optimum 
protection  of  the  part  without  individual  glass  shurry 
application.  This  system  achieves  excellent  reliability 
capabilities,  while  landing  itself  to  high  volume  manufac- 
turing. This  technology  is  available  in  both  Axial  and 
surface  mount  packages. 


GLASS  PASSIVATED  DIE  LEVEL  RECTIFIER  PART  NUMBERING  SYSTEM 


AMPG06X-ZZZ 

A  =  Type  Desigr 


SURFACE  MOUNT 
ASBC-ZZZ 


R  =  Recovery 
"Blank"  =  Standard 


A  =  Type  Designator 
R  =  Recovery 


"Blank"  =  Standard 


M  =  Miniature 
P  =  Plastic 
G  =  Glass 

06  =  0.6  Amps  Forward 


1  =  1.0  Amp 

2  =  2.0  Amp 

3  =  3.0  Amp 


S  =  Surface  Mount 


B  =  Forward  Current 


B=Reverse  Voltage 


A  =  50 
B=  100 
D  =  200 
G  =  400 


A  =  50 
B  =  100 
D  =  200 
G  =  400 
J  =  600 
K  =  800 
M  =  1000 


C  =  Reverse  Voltage 


J  =  600 


K  =  800 


M  =  1000 


ZZZ=Specific  Customer  Information 


ZZZ=Customer  Specific  Instructions 
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QUICK  GUIDE  TO  GLASS  PASSIVATED  DIE  LEVEL  RECTIFIERS 


TYPE 

MP606A 

S1A 

RMP606A 

RS1A 

S2A 

RS2A 

thru 

thru 

thru 

thru 

thru 

thru 

IVIrOUulM 

S  1J 

RMPfiOfi  I 
n  ivi  i 

RS1J 

S2M 

RS2K 

PACKAGE 

MPG06 

D0-214AC 

MP606 

DO-214AC 

D0-214AA 

D0-21 4AA 

lo(A) 

1.0 

1.0 

1.0 

1.0 

1.5 

1.5 

Vr=50V 

MPG06A 

S1A 

RMPG06A 

RS2A 

Vr=100V 

MPG06B 

S1B 

RMPG06B 

RS1B 

S2B 

RS2B 

Vr=200V 

MPG06D 

S1D 

RMPG06D 

RS1D 

S2D 

RS2D 

Vr=400V 

MPG06G 

S1G 

RMPG06G 

RS1G 

S2G 

RS2G 

Vn=600V 

MPG06J 

S1J 

RMPG06J 

RS1J 

S2J 

RS2J 

Vr=80OV 

MPG06K 

S2K 

RS2K 

Vr=1000V 

MPG06M 

S2M 

T„  (ns) 

150/200 

150/200 

150-500 

QUICK  GUIDE  TO  GLASS  PASSIVATED  DIE  LEVEL  RECTIFIERS  (cont'd) 


TYPE 

S3A 
thru 
S3M 

RS3A 
thru 
RS3K 

Package 

DO-214AB 

D0-214AB 

lo(A) 

2.5 

2.5 

Vr=50V 

S3A 

RS3A 

Vr=100V 

S3B 

RS3B 

Vr=200V 

S3D 

RS3D 

Vr=400V 

S3G 

RS3G 

Vr=600 

S3J 

RS3J 

Vr=800V 

S3K 

RS3K 

Vr=1000V 

S3M 

Trr  (ns) 

150-500 

MPG06ATHRU  MPG06M 


MINIATURE  GLASS  PASSIVATED  JUNCTION  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts      Forward  Current  -1.0  Ampere 


Case  Style  MPG06 


r4 


Dimensions  are  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Rammability  Classification  94V-0 

♦  Low  forward  voltage,  high  current  capability 

♦  Glass  passivated  chip  junction  ' 

♦  High  surge  capability 

♦  Typical  Ir  less  than  0.1|iA 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  Molded  plastic  over  passivated  chip 

Terminals:  Plated  Axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.0064  ounce,  0.181  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

MPG 
06A 

MPG 
06B 

MPG 
06D 

MPG 
06G 

MPG 

06J 

MPG 
06K 

MPG 
06M 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=25°C 

l(AV) 

1.0 

Amp 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method) 

Ifsm 

40.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

1.1 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=125°C 

Ir 

5.0 
50.0 

uA 

Typical  junction  capacitance                    (note  1) 

Cj 

10.0 

PF 

Typical  reverse  recovery  time                    (NOTE  2) 

trr 

0.6 

U.S 

Typical  thermal  resistance 

(NOTE  3) 

Rsja 
RejL 

67.0 
30.0 

°CArV 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-55  to +150 

°C 

NOTES: 

(1)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(2)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1,0A,  lrr=0.25A 

(3)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead  at  0.375"  (9.5mm)  lead  length, 
RCB.  mounted  with  0.22  x  0.22"  (5.5  x  5.5mm)  copper  pads 
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RATINGS  AND  CHARACTERISTIC  CURVES  MPG06A  THRU  MPG06M 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 
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S1ATHRU  S1J 


SURFACE  MOUNT  RECTIFIER 

Reverse  Voltage  -  50  to  600  Volts      Forward  Current  -  1.0  Ampere 


DQ214AC 
MODIFIED  J-BEND 


0.058  (1.47) 
0.052  0.32j  I 


-,  I 

0.110(2.79) 
0.100(2.54) 

I 

0.177(4.50) 

0.157(399) 

0.060(1.52) 
0.030(0.76) 


^7  \ 

0.090(2.29)     I  \ 

0.078(1.98)  (A  h 

M=<  ±=£ 


0.005  (Q.127)MAX. 


0.012  (0.305) 
'  0.006(0.152) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  For  surface  mounted  applications 

♦  Low  profile  package 

♦  Built-in  strain  relief,  ideal  for 
automated  placement 

♦  Glass  passivated  chip  junction 

♦  High  temperature  soldering: 
250°C/10  seconds  at  terminals 


MECHANICAL  DATA 


Case:  JEDEC  D0214AC  molded  plastic  over 
passivated  chip 

Terminals:  Solder  plated,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Weight:  0.002  ounce,  0.064  gram 


tensions  are  i 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unte 


SYMBOLS 

S1A 

S1B 

S1D 

SIC 

S1J 

UNITS 

Device  marking  code 

SB 

SD 

SG 

Si 

Maximum  recurrent  peak  reverse  voltage  Vrrm 

100 

200 

400 

600 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

Volts 

Maximum  DC  blocking  voltage 

VDC 

50 

100 

200 

400 

600 

Volts 

Maximum  average  forward  rectified  current 
at  Tl=110°C 

l(AV) 

1.0 

Amp 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed  on 

rated  load  (JEDEC  Method)  Tl=110°C 

IFSM 

40.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

1.10 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  Rated  DC  blocking  voltage  Ta=125°C 

IR 

1.0 
50.0 

HA 

Typical  reverse  recovery  time  (NOTE  1) 

trr 

1.8 

US 

Typical  junction  capacitance  (note  2) 

Cj 

12.0 

PF 

Typical  thermal  resistance  (NOTE  3) 

Roja 
Rmjl 

75.0 
27.0 

"CAV 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-55  to +150 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  1F=0.5A,  1r=1.0A,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead  mounted  on 
0.2  x  0.2"  (5.0  x  5.0mm)  copper  pad  areas 
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FIG.  4  -  TYPICAL  REVERSE  CHARACTERISTICS 
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RMPG06A  THRU  RMPG06J 


MINIATURE  GLASS  PASSIVATED  JUNCTION  FAST  SWITCHING  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  600  Volts        Forward  Current  -  1.0  Ampere  


Case  Style  MPG06 


Dimensions  are  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Low  forward  voltage  drops,  high  current  capability 

♦  Glass  passivated  chip  junction 

♦  High  surge  capability 

♦  Typical  Ir  less  than  0.1  uA 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  Molded  plastic  over  passivated  chip 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 

Mounting  Position:  Any 

Weight:  0.0064  ounce,  0.181  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

RMPG 
06A 

RMPG 
06B 

RMPG 
06D 

RMPG 
06G 

RMPG 
06J 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

70 

200 

400 

600 

Volts 

Maximum  average  forward  rectified  current, 
0.375"  (9.5mm)  lead  length  at  Ta=25°C 

l(AV) 

1.0 

Amp 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method) 

IFSM 

40.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

1.3 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=125°C 

IR 

5.0 
50.0 

uA 

Typical  junction  capacitance      (NOTE  1) 

Cj 

6.6 

PF 

Typical  reverse  recovery  time  (note  2) 

trr 

150 

200 

ns 

Typical  thermal  resistance  (note  3) 

Roja 

Rem. 

67.0 
30.0 

°CA/V 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-55  to  +150 

°C 

NOTES: 

(1 )  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(2)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1  .OA.  lrr=0.25A 

(3)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead  at  0.375-  (9.5mm)  lead  length, 
RCB.  mounted  with  0.22  x  0.22"  (5.5  x  5.5mm)  copper  pads 
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RATINGS  AND  CHARACTERISTIC  CURVES  RMPG06A  THRU  RMPG06J 


FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 


RS1ATHRU  RS1J 


SURFACE  MOUNT  FAST  SWITCHING  RECTIFIER 

Reverse  Voltage  -  50  to  600  Volts      Forward  Current  -  1.0  Ampere 


DO-214AC 
MODIFIED  J-BEND 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  For  surface  mounted  applications  in  order  to  optimize 
board  space 

♦  Low  profile  package 

♦  Built-in  strain  relief,  ideal  for 
automated  placement 

♦  Fast  switching  for  high  efficiency 

♦  Glass  passivated  chip  junction 

♦  High  temperature  soldering: 
250°C/1 0  seconds  at  terminals 


MECHANICAL  DATA 


Dimensions  are  in  inches  and  (millimeters) 


Case:  JEDEC  DO-214AC  molded  plastic  over 
passivated  chip 

Terminals:  Solder  plated,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Weight:  0.002  ounce,  0.064  gram 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

RS1A 

RS1B 

RS1D 

RS1G 

RS1J 

UNITS 

Device  marking  code 

RA 

RB 

RD 

RG 

RJ 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

Volts 

Maximum  average  forward  rectified  current 
at  Tl=90°C 

km 

1.0 

Amp 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed  on 

rated  load  (JEDEC  Method)  Tl=90°C 

IFSM 

30.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

1.30 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=125°C 

Ir 

5.0 
50.0 

|iA 

Maximum  reverse  recovery  time                (note  1) 

trr 

150 

250 

ns 

Typical  junction  capacitance                     (note  2) 

Cj 

10.0 

PF 

Maximum  thermal  resistance                    (note  3) 

RejA 
ReJL 

105.0 
32.0 

°CAA/ 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-55  to  +150 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  lrr=0.25A 

(2)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead  mounted  on 
P.CB.  with  0.2  x  0.2"  (5.0  x  5.0mm)  copper  pad  areas 
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FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 
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FORWARD  SURGE  CURRENT 
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S2A  THRU  S2M 


SURFACE  MOUNT  GLASS  PASSIVATED  SILICON  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts      Forward  Current  -1.5  Amperes 


DO-214AA 
MODIFIED  J-BEND 


I 


0.060   

0.030(0-76} 


a  155  (3.94) 
0  130  (3.30) 


0012,03051 
* 0.OO6  (0.152) 


\ —      l  — / 

f  0.008  (0.203) 
0.004(0.102) 

0220  (5.59) 

FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  For  surface  mounted  applications 

♦  Low  profile  package 

♦  Built-in  strain  relief, 
ideal  for  automated  placement 

♦  Glass  passivated  chip  junction 

♦  High  temperature  soldering: 
250°C/10  seconds  at  terminals 


MECHANICAL  DATA 


Dimensions  in  inches  and  (millimeters) 


Case:  JEDEC  DO-214AA  molded  plastic  body  over 
passivated  chip 

Terminals:  Solder  plated,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Weight:  0.003  ounce,  0.093  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25"C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

S2A 

S2B 

S2D 

S2G 

S2J 

S2K 

S2M 

UNITS 

Device  marking  code 

SA 

SB 

SD 

SG 

SJ 

SK 

SM 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified  current 
atTi_=100°C 

l(AV) 

1.5 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method)  Ti_=100°C 

Ifsm 

50.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1 .5  A 

Vf 

1.15 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  Rated  DC  blocking  voltage  Ta=125°C 

IR 

1.0 
125.0 

HA 

Typical  reverse  recovery  time  (note  1) 

trr 

2.0 

lis 

Typical  junction  capacitance  (note  2) 

Cj 

30.0 

pF 

Typical  thermal  resistance  (note  3) 

R(-)JA 

RejL 

53.0 
16.0 

°CA/V 

Operating  and  storage  temperature  range 

Tj,  TSTG 

-55  to +150 

°C 

NOTES: 

(1 )  Reverse  recovery  test  conditions:  If=0.5A,  1r=1  .OA,  ln=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  and  junction  to  lead 
RC.B.  mounted  on  0.27  x  0.27"  (7.0  x  7.0mm)  copper  pad  areas 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
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RS2ATHRU  RS2K 


SURFACE  MOUNT  FAST  SWITCHING  RECTIFIER 

Reverse  Voltage  -  50  to  800  Volts        Forward  Current  -1.5  Amperes 


DO-214AA 
MODIFIED  J-BEND 


0.083(2.11)1 
0.077(1.96) 

n1 

0.155(3.94) 
0.130(3.30) 

I 

0. 180  (4.57) 

0.012(0.305) 
*  0.006  (0.152) 

0.160(4.06) 

— » 

t  I 

0.096(2.44)  j 

0.084  (2. 13) 

1 

*   1 

1 

0.060  (1.27) 

f  0.008  (0.203 

0.030(0.76) 

*  ►                          0.004  (0. 102 

0.220(5.59) 

0305  (5.21) 

FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  For  surface  mount  applications 

♦  Low  profile  package 

♦  Built-in  strain  relief, 
ideal  for  automated  placement 

♦  Glass  passivated  chip  junction 

♦  Fast  switching  for  high  efficiency 

♦  High  temperature  soldering: 
250°C/10  seconds  at  terminals 


 MECHANICAL  DATA 

Case:  JEDEC  DO-214AA  molded  plastic  over 


Dimensions  in  inches  and  (millimeters) 


passivated  chip 

Terminals:  Solder  plated  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  band  end 
Weight:  0.003  ounce,  0.093  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

RS2A 

RS2B 

RS2D 

RS2G 

RS2J 

RS2K 

UNITS 

Device  marking  code 

RA 

RB 

RD 

RG 

RJ 

RK 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

Volts 

Maximum  average  forward  rectified  current 
at  Tl=100°C 

l(AV) 

1.5 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed  on 

rated  load  (JEDEC  Method) 

IFSM 

50.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1 .5A 

Vf 

1.30 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=125°C 

IR 

5.0 
200.0 

HA 

Maximum  reverse  recovery  time  (NOTE  1) 

trr 

150 

250 

500 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

50.0 

PF 

Typical  thermal  resistance  (note  3) 

R©JA 

Rbjl 

55.0 
18.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-55  to  150 

°c 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  lrr=0.25 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  and  junction  to  lead 
RC.B.  mounted  on  0.27  x  0.27"  (7.0  x  7.0mm)  copper  pad  areas 
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S3ATHRU  S3M 


SURFACE  MOUNT  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts       Forward  Current  -  3.0  Amperes 


DO-214AB 
MODIFIED  J-BEND 


0.083(2.11)1 
1077(1.96) 


0. 155  (3.94) 
0. 130 13.30) 


0.084  (2. 13) 

i 

0.060  (1.27) 

t  0.008(0.203) 

0.030(0.76) 

0.004(0.102) 

0.220(5.59) 

FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  For  surface  mount  applications 

♦  Low  profile  package 

♦  Built-in  strain  relief, 
ideal  for  automated  placement 

♦  Glass  passivated  chip  junction 

♦  High  temperature  soldering: 
260°C/10  seconds  at  terminals 


MECHANICAL  DATA 


Case:  JEDEC  DO-214AB  molded  plastic  body  over 
passivated  chip 

Terminals:  Solder  plated,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Weight:  0.007  ounce,  0.25  gram 


Dimensions  in  inches  and  (millimeters) 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

S3A 

S3B 

S3D 

S3G 

S3J 

S3K 

S3M 

UNITS 

Device  marking  code 

SA 

SB 

SD 

SG 

SJ 

SK 

SM 

Maximum  recurrent  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified  current 

at  Tl_=75°C  (NOTE  3) 

l(AV) 

3.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed  on 

rated  load  (JEDEC  Method)  Tl=75°C 

IFSM 

100.0 

Amps 

Maximum  instantaneous  forward  voltage  at  2.5A 

VF 

1.15 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=125"C 

IR 

10.0 
250.0 

HA 

Typical  reverse  recovery  time  (NOTE  1) 

trr 

2.5 

US 

Typical  junction  capacitance  (note  2) 

Cj 

60.0 

pF 

Typical  thermal  resistance  (note  3) 

Rbja 

R©JL 

47.0 
13.0 

°CAV 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-55  to  +150 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  IF=0.5A,  Ih=1.0A,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead  mounted  on 
P.C.B.  with  0.3  x  0.3"  (8.0  x  8.0mm)  copper  pad  areas 
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FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 
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FIG.  4  -  TYPICAL  REVERSE  CHARACTERISTICS 
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RS3A  THRU  RS3K 


SURFACE  MOUNT  FAST  SWITCHING  RECTIFIER 

Reverse  Voltage  -  50  to  800  Volts      Forward  Current  -  3.0  Amperes 


DO-214AB 
MODIFIED  J-BEND 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  For  surface  mount  applications 

♦  Low  profile  package 

♦  Built-in  strain  relief, 
ideal  for  automated  placement 

♦  Fast  switching  for  high  efficiency 

♦  Easy  pick  and  place 

♦  Glass  passivated  chip  junction 

♦  High  temperature  soldering: 
250°C/10  seconds  at  terminals 


MECHANICAL  DATA 


Dimensions  in  inches  and  (millimeters) 


Case:  JEDEC  DO-214AB  molded  plastic  body  over 
passivated  chip 

Terminals:  Solder  plated,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Weight:  0.007  ounce,  0.25  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

RS3A 

RS3B 

RS3D 

RS3G 

RS3J 

RS3K 

UNITS 

Device  marking  code 

RA 

RB 

RD 

RG 

RJ 

RK 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

Volts 

Maximum  average  forward  rectified  current 
at  Tl=75°C 

l(AV) 

3.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed  on 

rated  load  (JEDEC  Method)  Tl=75°C 

IFSM 

100.0 

Amps 

Maximum  instantaneous  forward  voltage  at  2.5A 

Vf 

1.3 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  Rated  DC  blocking  voltage  Ta=125°C 

IR 

10.0 
250 

HA 

Maximum  reverse  recovery  time  (note  1) 

trr 

150 

250 

500 

ns 

Typical  junction  capacitance  (NOTE  2) 

Cj 

60.0 

PF 

Typical  thermal  resistance  (note  3) 

RejA 
RejL 

15.0 
50.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-55  to  +150 

°C 

NOTES: 

(1 )  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1  .OA,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  Vr=4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead  mounted  on 
P.CB.  with  0.3  x  0.3"  (8.0  x  8.0mm)  copper  pad  areas 
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RATINGS  AND  CHARACTERISTIC  CURVES  RS3A  THRU  RS3K 


FIG.  3  -  TYPICAL  INSTANTANEOUS  FORWARD 

CHARACTERISTICS  FIG.  4  -  TYPICAL  REVERSE  CHARACTERISTICS 
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PLASTIC  RECTIFIERS 


1.0  AMPERE  8.0  AMPERES 
50  VOLTS  TO  1000  VOLTS 
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INTRODUCTION  TO  PLASTIC  RECTIFIERS 


General  Instrument  has  produced  Plastic  Rectifiers  successfully  for  many  years.  The  key  factor  in  the  production  of  the 
Plastic  Rectifiers  is  the  double  nail  head  construction  concept.  This  manufacturing  technique  locks  the  nail  head  into  the 
plastic  to  reduce  stress  on  the  chip  from  external  forces. 

PSD's  proprietary  manufacturing  methods  allow  many  subassemblies  to  be  processed  simultaneously  in  batch  form.  This 
method  ensures  that  General  Instrument  produces  high  volumes  of  rectifiers  economically. 

The  construction  is  shown  in  the  following  diagram. 


FAMILIES  OF  GENERAL  INSTRUMENT  PLASTIC  RECTIFIERS 


MINIATURE  PLASTIC  RECTIFIERS  1.0  TO  1.5  AMPERES 


TYPE: 

1N4001  thru  1N4007 
M100A  thru  M100M 
1N5391  thru  1N5399 


FEATURES: 

♦  Low  Cost 

♦  Diffused  Junction 

♦  Low  Leakage 

♦  High  Current  Capacity 

♦  Easily  Cleaned  with  Freon,  Alcohol,  Chlorothene  and  similar  Solvents 

♦  Plated  axial  leads,  solderable  per  MIL-STD-750,  Method  2026 

♦  Case:  Jedec  DO-204AL 

♦  High  Temperature  Soldering  Guaranteed  250°C/10  seconds/0.375" 
(10mm)  Lead  Length  at  5  lbs  (2.25  kg)  Tension 


PLASTIC  POWER  RECTIFIERS  3.0  TO  8.0  AMPERES 


TYPES: 

1N5400  thru  1N5408 
P300A  thru  P300M 
GI500  thru  GI510 
GI750  thru  GI758 
P600A  thru  P600M 


FEATURES: 

♦  High  Surge  Capability 

♦  Void-Free  Plastic  Packages 

♦  High  Current  Operation 

♦  Typical  Ir  less  than  0.1  A 

♦  High  Temperature  Soldering  Guaranteed  250°C/10  Seconds/0.375" 
(10mm)  Lead  Length  at  5  lbs  (2.25  kg)  Tension 


"This  series  uses  glass  passivated  chip  junctions. 


FAST  RECOVERY  PLASTIC  RECTIFIERS  1.0  TO  6.0  AMPERES 


TYPES: 

BY396P  thru  BY399 
1N4933  thru  1N4937 
BY500-100  thru  BY500-800 
SRP100A  thru  SRP100K 
GI820  thru  GI826 
SRP300A  thru  SRP300K 
GI850  thru  GI856 
GI910  thru  GI917 


FEATURES: 

♦  High  Surge  Current  Capability 

♦  Void-Free  Plastic  Packages 

♦  High  Current  Operation 

♦  Typical  Ir  less  than  1.0  A 

♦  High  Temperature  Soldering  Guaranteed  250  C/10 
Seconds/0.375"  (10mm)  Lead  Length  at  5  lbs  (2.25  kg)  Tension 

♦  Controlled  Soft  Recovery  Guarantees  on  SRP100A  thru  SRP100K,  SRP300A 
SRP300A  thru  SRP300K,  SRP600A  thru  SRP600K, 

BY500-100  thru  BY500-800  and  SRP600A  thru  SRP600K  series 

♦  Plated  axial  leads,  solderable  per  MIL-STD-750,  Method  2026 


PLASTIC  RECTIFIER  PART  NUMBERING  SYSTEM 


Part  numbering  system  for  all  parts  excluding  JEDEC  registered  Pro  Electron  and  industry  standard  parts. 


1.  Axial 

a)  PXOOY  -  ZZZZ 

A  =  Type  Designator 

"Blank"  =  Standard 

SR  =  Fast  Switching  Recovery 


Y  =  Reverse  Voltage 

A=  50V 

B=  100V 

D=  200V 

G=  400V 

J=  600V 

K=  800V 

M  = 1000V 


2.  TO-220 
NS8YT-ZZZ 

NS=Non-Switching  (Standard)  Rectifier 
8=Forward  Current  (8  Amps) 

Y  =  Reverse  Voltage 

A=  50V 

B=  100V 

D=  200V 

G=  400V 

J=  600V 

K=  800V 

M  = 1000V 

T  =  signal  TO-220  designator 

ZZZZ  =  Customer  specific  instru 
(not  shown  in  databook) 


For  JEDEC  and  ProElectron  pari  numbers, 
e  P/N  explanations  on  page  2 
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QUICK  GUIDE  TO  PLASTIC  RECTIFIERS 


TYPE 

1N4001 

thru 
1N4007 

M100A 
thru 
M100M 

1N4933* 

thru 
1N4937 

SRP100A 

thru 
SRP100K 

1N5391 

thru 
1NS399 

1N5400 

thru 
1N5408 

P300A 
thru 
P300M 

GISOO 
thru 
GI510 

GI910* 
thru 
GI917 

GI850' 
thru 
GI8S8 

SRP300A- 

thru 
SRP300K 

BY396P' 

thru 
BY399P 

CASE 

DO-204AL 

DO-204AL 

DO-204AL 

DO-204AL 

DO-204AL 

DO-201AD 

DO-201AD 

DO-201AD 

30-201  AD 

DO-201AD 

DO-201AD 

DO-201AD 

1o(A) 

1.0 

1.0 

1.0 

1.0 

1.5 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

©Ta(C) 

75 

100 

75 

55 

75  TL 

55 

55 

95 

90 

90 

55 

50 

Vh=50(V) 

1N4001 

M100A 

1N4933 

SRP100A 

1N5391 

1 N5400 

P300A 

GI500 

GI910 

GI850 

SRP300A 

Vr=100(V) 

1N4002 

M100B 

1 N4934 

SRP100B 

1N5392 

1N5401 

P300B 

GI501 

GI911 

GI851 

SRP300B 

BY396P 

Vr=200(V) 

1N4003 

M100D 

1 N4935 

SRP100D 

1N5393 

1 N5402 

P300D 

GI502 

GI912 

GI852 

SRP300D 

BY397P 

Vr=300(V) 

1 N5394 

1N5403 

Vr=400(V) 

1N4004 

M100G 

1 N4936 

SRP100G 

1N5395 

1 N5404 

P300G 

GI504 

GI914 

GI854 

SRP300G 

BY398P 

Vr=500(V) 

1 N5396 

1 N5405 

Vr=600(V) 

1N4005 

M100J 

1 N4937 

SRP100J 

1N5397 

1 N5406 

P300J 

GI506 

GI916 

GI856 

SRP300J 

Vr=800(V) 

1  N4006 

M100K 

SRP100K 

1N5398 

1N5407 

P300K 

GI508 

GI917 

GI858 

SRP300K 

BY399P 

Vr=1000(V) 

1N4007 

M100M 

1N5399 

1 N5408 

P300M 

GI510 

SURGE(A) 

30 

50 

30 

30 

50 

200 

200 

100 

100 

150 

100 

100 

Vf(V) 

1.1 

1.0.1.1 

1.2 

1.3 

1.4 

1.2 

1.1 

1.1 

1.25 

1.25 

1.3 

1.25 

'Fast  Recovery 
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QUICK  GUIDE  TO  PLASTIC  RECTIFIERS  (cont'd) 


TYPE 

BY500-100* 

thru 
BY500-800" 

GI750 
thru 
GI758 

P600A 
thru 
P600M 

GI820' 
thru 
GI826- 

SRP600A- 

thru 
SRP600K* 

NS8AT 

thru 
NS8MT 

CASE 

DO-201AD 

P600 

P600 

P600 

P600 

TO-220AC 

1o(A) 

5.0 

6.0 

6.0 

6.0 

6.0 

8.0 

@Ta(C) 

45 

60 

60 

55 

55 

100 

Vr=50(V) 

GI750 

P600A 

GI820 

SRP600A 

NS8AT 

Vr=100(V) 

BY500-100 

GI751 

P600B 

GI821 

SRP600B 

NS8BT 

Vr=200(V> 

BY500-200 

GI752 

P600D 

GI822 

SRP600D 

NS8DT 

Vr=400(V) 

BY500-400 

GI754 

P600G 

GI824 

SRP600G 

NS8GT 

GI756 

ruUUd 

onrouuj 

MOD  it 

Vr=800(V) 

BY500-800 

GI758 

P600K 

SRP600K 

NS8KT 

Vr-1000(V) 

P600M 

IMOOIVI  I 

SURGE(A) 

200 

400 

400 

OUU 

17^ 

Vf(V) 

1.35 

.9/.95 

.9/1 .0 

1.0 

1.3 

1.1 

"Fast  Recovery 
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1N4001  THRU  1N4007 


GENERAL  PURPOSE  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts    Forward  Current  -  1.0  Ampere 


DO-204AL 


0  080,2  0) 


1.0  125.4) 
MIN 


::  Lead  diameter, s    00g?  ffifljj    lorsutto  E' part  numbers 

0.023(0.58, 

Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  The  plastic  package  carries  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Construction  utilizes  void-free 
molded  plastic  technique 

♦  Low  reverse  leakage 

♦  High  forward  surge  current  capability 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AL  molded  plastic  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.012  ounce,  0.3  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

1N 
4001 

1N 

4002 

1N 
4003 

IN 
4004 

IN 
4005 

IN 
4006 

1N 
4007 

UNITS 

'Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

•Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

'Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

'Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=75°C 

l(AV) 

1.0 

Amp 

•Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed  on 

rated  load  (JEDEC  Method)  Ta=75°C 

Ifsm 

30.0 

Amps 

"Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

1.1 

Volts 

•Maximum  full  load  reverse  current 
full  cycle  average  0.375"  (9.5mm)  lead  length  at 

Tl=75°C 

Ir(av) 

30.0 

HA 

'Maximum  DC  reverse  current           Ta=  25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

IR 

5.0 
50.0 

u.A 

Typical  reverse  recovery  time  (note  1) 

trr 

30.0 

us 

Typical  junction  capacitance  (NOTE  2) 

Cj 

15.0 

PF 

Typical  thermal  resistance  (note  3) 

Rfc>JA 

ReJL 

50.0 
25.0 

-CAV 

Maximum  DC  blocking  voltage  temperature 

Ta 

+  150 

°C 

'Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-50  to  +175 

°c 

NOTES: 

(1 )  Measured  on  Tektronix  Type  °S"  recovery  plug-in.  Tektronix  545  Scope  or  equivalent.  lFM=20mA.  Irm=1  mA 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  Irom  junction  to  ambient  and  from  junction  to  lead  at  0.375"  (9.5mm)  lead  length,  P.CB.  mounted 
"JEDEC  registered  value 
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RATINGS  AND  CHARACTERISTIC  CURVES  1N4001  THRU  1N4007 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 

FIG.1  -  FORWARD  CURRENT  DERATING  CURVE   


AMBIENT  TEMPERATURE.  °C  NUMBER  OF  CYCLES  AT  60  Hz 


FIG.  4  -  TYPICAL  REVERSE  CHARACTERISTICS 


VOLTS 

PERCENTAGE  OF  PEAK  REVERSE  VOLTAGE,  % 


1N4933THRU  1N4937 


FAST  SWITCHING  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  600  Volts     Forward  Current  -  1.0  Ampere 


DO-204AL 


0  107(2.7!  . 

o  ow  (2  or 


o  ans  g  a 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Fast  switching  for  high  efficiency 

♦  Construction  utilizes  void-free  molded  plastic  technique 

♦  1 .0  Ampere  operation  at  Ta=75°C  with  no  thermal 
runaway 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AL  molded  plastic  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.012  ounce,  0.34  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

1N4933 

1N4934 

1N4935 

1N4936 

1N4937 

UNITS 

•Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

Volts 

"Maximum  RMS  voltage 

Vrms 

35 

70 

145 

280 

420 

Volts 

"Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

Volts 

"Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=75°C 

l(AV) 

1.0 

Amp 

"Peak  forward  surge  current 
8.3ms  single  half  sine-wave  superimposed  on 
rated  load  (JEDEC  Method)  at  Ta=75°C 

Ifsm 

30.0 

Amps 

"Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

1.2 

Volts 

"Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

|R 

5.0 
100.0 

"Maximum  reverse  recovery  time  (note  1) 
Tj=25°C 

trr 

200.0 

ns 

"Maximum  reverse  recovery  current  (note  1) 

IRM(REC) 

2.0 

Amps 

Typical  junction  capacitance  (note  2) 

Cj 

12.0 

PF 

Typical  thermal  resistance  (note  3) 

Roja 
RejL 

55.0 
25.0 

°CW 

"Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-50  to +150 

°c 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=1.0A,  Vr=30V,  di/dt=50A/ns,  and  lrr=10%  iRMfor  measurement  of  trr 

(2)  Measured  at  f  .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead  at  0.375"  (9.5mm)  lead  length,  P.C.B.  mounted 
•JEDEC  registered  values 
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RATINGS  AND  CHARACTERISTIC  CURVES  1N4933THRU  1N4937 


FIG.1  -  FORWARD  CURRENT  DERATING 
CURVE 


0       25      50      75      100     125     150  175 
AMBIENT  TEMPERATURE,  °C 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK  FORWARD 
SURGE  CURRENT 


100 


OF  CYCLES  AT  60  Hz 


FIG.  3  -  TYPICAL  INSTANTANEOUS  FORWARD 
CHARACTERISTICS 


0.01 
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INSTANTANEOUS  FORWARD  VOLTAGE, 
VOLTS 


FIG.  4  -  TYPICAL  REVERSE  CHARACTERISTICS 


0        20       40       60       80       100      120  140 


PERCENT  OF  RATED  PEAK  REVERSE 
VOLTAGE,  % 


FIG.  6  -TYPICAL  TRANSIENT  THERMAL  IMPEDANCE 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
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M100A  THRU  M100M 


GENERAL  PURPOSE  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts     Forward  Current  -  1.0  Ampere 


DO-204AL 


0  107(2.7) 
0.080(2.0) 


0  205  (S  2i 
0. 160  (4  1) 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Construction  utilizes  void-free  molded  plastic 
technique 

♦  Low  reverse  leakage 

♦  High  surge  current  capability 

♦  High  temperature  soldering  guaranteed: 
250°C/1 0  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AL,  molded  plastic  body 
Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.012  ounce,  0.3  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

M100 
A 

M100 
B 

M100 
0 

M100 
G 

M100 
J 

M100 
K 

M100 

m 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

VrmS 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=100°C 

l(AV) 

1.0 

Amp 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed  on 

rated  load  (JEDEC  Method)  at  Ta=75°C 

Ifsm 

50.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

1.0 

1.1 

Volts 

Maximum  full  load  reverse  current  full  cycle  average 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

Ir(av) 

100.0 

HA 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

|R 

1.0 
50.0 

uA 

Typical  reverse  recovery  time  (note  1) 

trr 

2.0 

US 

Typical  junction  capacitance  (note  2) 

Cj 

15.0 

pF 

Typical  thermal  resistance  (note  3) 

Rqja 
Re>JL 

50.0 
25.0 

°CA/V 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-50  to +150 

°C 

NOTES: 

(1)  Measured  with  If=0.5A,  Ir=0.1A,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  Irom  junction  to  ambient  and  from  junction  to  lead  at  0.375"  (9.5mm)  lead  length.  P.C.B.  mounted 
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FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 

1.2 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 
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FIG.  3  -  TYPICAL  INSTANTANEOUS 
FORWARD  CHARACTERISTICS 
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FIG.  4  -  TYPICAL  REVERSE  CHARACTERISTICS 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 


FIG.  6 -TYPICAL  TRANSIENT  THERMAL  IMPEDANCE 
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Power  Semiconductor  Division 


SRP100A  THRU  SRP100K 


FAST  SWITCHING  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  800  Volts      Forward  Current  -1.0  Ampere 


DO-204AL 


a  v~.-:  •  . 

0.080(2  0)'^ 
OH. 


0.205  (5.2) 
0. 160  (4. 1) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  High  surge  current  capability 

♦  Construction  utilizes  void-free  molded  plastic  technique 

♦  1 .0  Ampere  operation  at  Ta=55°C  with 
no  thermal  runaway 

♦  Fast  switching  for  high  efficiency 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AL  molded  plastic  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  Band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.012  ounce,  1.3  grams 


Dimensions  in  inches  and  (millimeters) 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

SRP 
100A 

SRP 
100B 

SRP 
10OD 

SRP 

iooa 

SRP 
100J 

SRP 
100K 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

l(AV) 

1.0 

Amp 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed  on 

rated  load  (JEDEC  Method)  at  Ta=75"C 

Ifsm 

30.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

1.3 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

IR 

10.0 
200.0 

IP* 

Maximum  reverse  recovery  time  (note  1) 

trr 

100 

200 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

12.0 

pF 

Typical  thermal  resistance  (note  3) 

R(-)JA 

41.0 

°CA/V 

Operating  junction  temperature  range 

Tj 

-50  to +125 

°C 

Storage  temperature  range 

Tstg 

-50  to +150 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length,  P.CB.  mounted 
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Power  Semiconductor  Division 


1N5391  THRU  1N5399 


GENERAL  PURPOSE  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts     Forward  Current  -  1.5  Amperes 


DO-204AL 


0  107(2.71 
0  080(2.0) 


0.206  f&gj 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  High  surge  current  capability 

♦  1 .5  Ampere  operation  at  Ti_=70°C 
with  no  thermal  runaway 

♦  Low  reverse  leakage 

♦  Construction  utilizes 
void-free  molded  plastic  technique 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AL  molded  plastic  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.012  ounce,  0.3  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

IN 
5391 

IN 
5392 

IN 

5393 

IN 
5394 

IN 

5395 

IN 
5396 

IN 

5397 

IN 
5398 

IN 

5399 

UNITS 

•Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

300 

400 

500 

600 

800 

1000 

Volts 

"Maximum  RMS  voltage 

Vrms 

35 

70 

140 

210 

280 

350 

420 

560 

700 

Volts 

•Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

300 

400 

500 

600 

800 

1000 

Volts 

"Maximum  average  forward  rectified  current 
0.500"  (12.7mm)  lead  length  at  Tl=70°C 

l(AV) 

1.5 

Amps 

"Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed  on 

rated  load  (JEDEC  Method)  at  Ta=75°C 

Ifsm 

50.0 

Amps 

•Maximum  instantaneous  forward  voltage 
at  1 .5A  Ta=70°C 

VF 

1.4 

Volts 

•Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=150°C 

IR 

5.0 
300.0 

pA 

"Maximum  full  load  reverse  current  full  cycle 
average,  0.375", (9.5mm)  lead  length  atTi_=70°C 

Ir(av) 

300.0 

HA 

Typical  reverse  recovery  time  (NOTE  1) 

trr 

2.0 

MS 

Typical  junction  capacitance  (note  2) 

Cj 

15.0 

PF 

Typical  thermal  resistance  (note  3) 

Roja 

R(-)JL 

50.0 
25.0 

°CA/V 

•Maximum  DC  blocking  voltage  temperature 

Ta 

+  150 

°C 

•Operating  junction  temperature  range 

Tj 

-50tO  +  170 

°c 

'Storage  temperature  range 

TSTG 

-50to+175 

°c 

NOTES: 

(1)  Measured  with  If=0.5A,  Ir=0.1A,  lrr=  0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead  at  0.375"  (9.5mm)  lead  length,  RCB.  mounted 
•JEDEC  registered  value 
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FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 
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FIG.  3  -  TYPICAL  INSTANTANEOUS  FORWARD 
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1N5400THRU  1N5408 


GENERAL  PURPOSE  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts      Forward  Current  -  3.0  Amperes 


DO-201AD 


-'■2'  0 

0  190  (4  8)  ' 
DIA 


1.0  (25.4) 
MIN. 


0.048  (1.2) 
DIA. 


0.375(9.5) 
0.285  (7.2) 


1.0  (25.4) 
MIN. 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  High  surge  current  capability 

♦  Construction  utilizes  void-free  molded  plastic  technique 

♦  3.0  Ampere  operation  at 
Tl=1  05°C  with  no  thermal  runaway 

♦  Typical  Ir  less  than  0.1 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-201AD  molded  plastic  body 
Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.04  ounce,  1.1  grams 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

IN 
5400 

IN 
5401 

IN 
5402 

IN 
5403 

IN 
5404 

IN 
5405 

IN 
5406 

IN 
5407 

IN 
5408 

UNITS 

'Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

300 

400 

500 

600 

800 

1000 

Volts 

'Maximum  RMS  voltage 

Vrms 

35 

70 

140 

210 

280 

350 

420 

560 

700 

Volts 

"Maximum  DC  blocking  voltage  toTA=150°C 

Vdc 

50 

100 

200 

300 

400 

500 

600 

800 

1000 

Volts 

'Maximum  average  forward  rectified  current 
0.5"  (12.5mm)  lead  length  at  Tl=105°C 

l(AV) 

3.0 

Amps 

'Peak  forward  surge  current 
8.3ms  single  half  sine-wave  superimposed  on 
rated  load  (JEDEC  Method)  atTi_=105°C 

Ifsm 

200.0 

Amps 

•Maximum  instantaneous  forward  voltage  at  3. OA 

Vf 

1.2 

Volts 

"Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=150°C 

Ir 

10.0 
500.0 

'Maximum  full  load  reverse  current  full  cycle 
average,  0.5"  (12.5mm)  lead  length  at  Ti_=105°C 

Iriav) 

500.0 

HA 

Typical  junction  capacitance  (note  1) 

Cj 

30.0 

PF 

'Typical  thermal  resistance  (note  2) 

FteJA 

20.0 

°C/W 

Maximum  DC  blocking  voltage  temperature 

Ta 

+150 

°C 

'Operating  junction  temperature  range 

Tj 

-50  to  +170 

°C 

'Storage  temperature  range                                    |    Tstg  |                              -50  to +170 

°c 

NOTES: 

(1 )  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(2)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length,  P.C.B.  mounted  with  0.8  x  0.8"  (20  x  20mm)  copper  heatsinks 
•JEDEC  registered  value 
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FIG.1  -  FORWARD  CURRENT  DERATING  CURVE 
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FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK  FORWARD 
SURGE  CURRENT 
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FIG.  3  -  TYPICAL  INSTANTANEOUS 
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FIG.  4  -  TYPICAL  REVERSE  CHARACTERISTICS 
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BY396PTHRU  BY399P 


SOFT  RECOVER  FAST  -  SWITCHING  PLASTIC  RECTIFIER 

Reverse  Voltage  -  100  to  800  Volts       Forward  Current  -  3.0  Amperes 


DO-201AD 


0.210(5  3) 
0.190(4.8)  ' 


0.375  (9.5) 
0.285  (7.2) 


1.0  (25  A) 
MIN. 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  hasUnderwriters  Laboratory 
Flammability  Classification  94V-0 

♦  High  surge  current  capability 

♦  Construction  utilizes  void-free 
molded  plastic  technique 

♦  3.0  Ampere  operation  at 
Ta=50°C  with  no  thermal  runaway 

♦  Fast  switching  for  high  efficiency 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-201AD  molded  plastic  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.04  ounce,  1.1  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25"C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

BY396P 

BY397P 

BY398P 

BY399P 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

100 

200 

400 

800 

Volts 

Maximum  RMS  voltage 

Vrms 

70 

140 

280 

560 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

100 

200 

400 

800 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  lengths  at  Ta=50°C 

l(AV) 

3.0 

Amps 

Peak  forward  surge  current 

10ms  single  half  sine-wave  superimposed  on 

rated  load  at  Ta=50°C 

Ifsm 

100.0 

Amps 

Maximum  repetitive  peak  forward  surge  (note  1) 

Ifrm 

10.0 

Amps 

Maximum  instantaneous  forward  voltage  at  3. OA 

Vf 

1.25 

Volts 

Maximum  DC  reverse  current                     Ta=  25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

|R 

10.0 
500.0 

MA 

Maximum  reverse  recovery  time  (note  2) 

In 

500.0 

ns 

Maximum  forward  recovery  time  at  100mA 

tfr 

1.0 

US 

Typical  junction  capacitance  (note  3) 

Cj 

28.0 

PF 

Typical  thermal  resistance  (note  4) 

RejA 

22.0 

C/W 

Operating  junction  temperature  range 

Tj 

-50  to +125 

°c 

Storage  temperature  range 

TSTG 

-50  to  +150 

°c 

NOTES: 

(1)  Repetitive  peak  forward  surge  current  at  f<15  KHz 

(2)  Reverse  recovery  test  conditions:  lF=10mA,  lR-10mA,  lrr=1.0mA 

(3)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(4)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length  with  both  leads  to  heat  sink 
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SURGE  CURRENT 
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FIG.  3  -  TYPICAL  INSTANTANEOUS 
FORWARD  CHARACTERISTICS 
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FIG.  4  -  TYPICAL  REVERSE  CHARACTERISTICS 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
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GI500  THRU  GI510 


GENERAL  PURPOSE  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts     Forward  Current  -  3.0  Amperes 


DO-201AD 


agrg  g  gj 


1.0  (25.4) 
MIN. 


0.048  (1.2) 
DIA 


0.375  (9.5) 
0.285  (7.2) 


1.0  (25.4) 
MIN. 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Rammability  Classification  94V-0 

♦  High  surge  current  capability 

♦  Typical  Ir  less  than  0.1  uA 

♦  Construction  utilizes 
void-free  molded  plastic  technique 

♦  High  current  operation  of  3.0  Amperes 
at  Ta=95°C  with  no  thermal  runaway 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  D0-201AD  molded  plastic  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.04  ounce,  1.1  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

GT 
500 

CI 
501 

Gl 
502 

m 

504 

Gl 
506 

Gl 
508 

Gl 
510 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=  95°C 

l(AV) 

3.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed  on 

rated  load  (JEDEC  Method) 

Ifsm 

100.0 

Amps 

Maximum  instantaneous  forward  voltage  Tj=  25°C 
at  9.4A  Tj=175°C 

Vf 

1.1 
1.0 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

Ir 

5.0 
50.0 

uA 

Typical  junction  capacitance  (note  1) 

Cj 

28.0 

pF 

Typical  reverse  recovery  time  (NOTE  2) 

trr 

2.0 

us 

Typical  thermal  resistance  (note  3) 

Roja 
Rhjl 

20.0 
5.0 

°C/W 

Operating  junction  temperature  range 

Tj 

-50  to  +150 

°c 

Storage  temperature  range 

Tstg 

-50  to +175 

NOTES: 

(1 )  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(2)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  trr=0.25A 

(3)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead  at  0.375"  (9.5mm)  lead  length.  ROB.  mounted 
with  0.8  x  0.8"  (20  x  20mm)  copper  heatsinks 
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RATINGS  AND  CHARACTERISTIC  CURVES  GI500  THRU  GI510 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 
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Power  Semiconductor  Division 


GI850  THRU  GI858 

FAST  SWITCHING  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  800  Volts     Forward  Current  -  3.0  Amperes 


DO-201AD 


0.210  15.3) 
0. 190  14.8)  " 
DIA. 


1.0(25.4) 
MIN. 


0.048(1.2) 
DIA. 


5(9.5) 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Rammability  Classification  94V-0 

♦  High  surge  current  capability 

♦  Fast  switching  for  high  efficiency 

♦  Construction  utilizes  void-free  molded  plastic  technique 

♦  High  forward  current  operation 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-201AD  molded  plastic  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.04  ounce,  1.1  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

GI850 

GI851 

G/852 

G/854 

GI85S 

GI858 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

510 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

Volts 

Maximum  non-repetitive  peak  reverse  voltage 

Vrsm 

75 

150 

250 

450 

650 

880 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  TA=90°C 

l(AV) 

3.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed  on 

rated  load  (JEDEC  Method) 

Ifsm 

100.0 

Amps 

Maximum  instantaneous  forward  voltage  at: 

3.0A 

9.4A,  Tj=175°C 

Vf 

1.25 
1.10 

Volts 

Maximum  DC  reverse  current  Ta=25°C 

Ir 

10.0 

HA 

at  rated  DC  blocking  voltage  Ta=100°C 

150 

150 

200 

250 

300 

500 

Typical  junction  capacitance  (note  1) 

Cj 

28.0 

PF 

Maximum  reverse  recovery  time  (note  2) 

trr 

200.0 

ns 

Maximum  reverse  recovery  current  (note  2) 

IRM(REC) 

2.0 

Amps 

Typical  thermal  resistance  (note  3) 

Rbja 
Rbjl 

22.0 
8.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

50  to  +150 

°C 

NOTES: 

(1)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(2)  Reverse  recovery  test  conditions:  If=1.0A,  Vr=30V,  di/dt=50A/jis,  and  lrr=10%  Irm  for  measurement  of  trr 

(3)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead  at  0.375"  (9.5mm)  lead  length, 
with  both  leads  equally  heat  sink 
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RATINGS  AND  CHARACTERISTIC  CURVES  GI850  THRU  GI858 


FIG.  2  -  MAXIMUM  PEAK  FORWARD  SURGE  CURRENT 


FIG.1  -  FORWARD  CURRENT  DERATING 
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Power  Semiconductor  Division 


GI910THRU  GI917  

MEDIUM-SWITCHING  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  800  Volts      Forward  Current  -  3.0  Amperes 


PO-201AD 


0.210  (5.3}  . 
0.190(4.81 
DIA. 


1.0  (25.4) 
MIN. 


0.048  (1.2) 
DIA. 


1.0  (25.4) 
MIN. 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  High  surge  current  capability 

♦  Construction  utilizes  void-free  molded  plastic  technique 

♦  High  forward  current  operation 

♦  Fast  switching  for  high  efficiency 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.375  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Dimensions  in  inches  and  (millimeters) 


Case:  JEDEC  DO-201  AD  molded  plastic  body 
Terminals:  Plated  axial  leads  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.04  ounce,  1.1  grams 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

GI910 

GI911 

GI912 

GI914 

GI916 

GI917 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=90°C 

Mm 

3.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed  on 

rated  load  (JEDEC  Method) 

Ifsm 

100.0 

Amps 

Maximum  instantaneous  forward  voltage  at: 

3.0A 

9.4A,  Tj=175°C 

Vf 

1.25 
1.10 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

in 

10.0 

300.0 

HA 

Typical  junction  capacitance  (note  1) 

Cj 

28.0 

PF 

Maximum  reverse  recovery  time  (note  2) 

trr 

750 

ns 

Maximum  reverse  recovery  current 

IRM(REC) 

2.0 

Amps 

Typical  thermal  resistance  (note  3) 

Rqja 
Rbjl 

22.0 
8.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj  ,TSTG 

-50  to  +150 

°C 

NOTES: 

(1 )  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(2)  Reverse  recovery  test  conditions:  If=1  .OA,  Vr=30V,  di/dt=50A/|is,  and  lrr=10%  Irm  for  measurement  of  trr 

(3)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead  at  0.375"  (9.5mm)  lead  length, 
both  leads  equally  heat  sink 
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RATINGS  AND  CHARACTERISTIC  CURVES  GI910THRU  GI917 


FIG.1  -  FORWARD  CURRENT  DERATING  CURVE 


FIG.  2  -  MAXIMUM  PEAK  FORWARD  SURGE  CURRENT 
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Power  Semiconductor  Division 


P300A  THRU  P300M 

GENERAL  PURPOSE  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts      Forward  Current  -  3.0  Amperes 


DO-201AP 


0.210  (5.3)  _ 
0.  ISO  (4.SI 
DIA. 


1.0  (25.4) 
MIN. 


A 

0.375  (9.5) 


 FEATURES  

♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  High  surge  current  capability 

♦  Typical  Ir  less  than  0.1  nA 

♦  Construction  utilizes  void-free  molded  plastic  technique 

♦  3.0  Ampere  operation  at  Ta=90°C 
with  no  thermal  runaway 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


0.048  (1.2) 
DIA. 


1.0  (25.4) 
MIN. 


MECHANICAL  DATA 


Dimensions  in  inches  and  (millimeters) 


Case:  JEDEC  DO-201AD  molded  plastic  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.4  ounce,  1.1  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25DC  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

P30OA 

P300B 

P300D 

P300G 

P300J 

P300K 

P300M 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

l(AV) 

3.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed  on 

rated  load  (JEDEC  Method) 

Ifsm 

200.0 

Amps 

Maximum  instantaneous  forward  voltage 
at  3.0A 

Vf 

1.2 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

Ir 

5.0 
25.0 

HA 

Typical  junction  capacitance  (note  1) 

Cj 

30.0 

PF 

Typical  reverse  recovery  time  (note  2) 

far 

2.0 

us 

Typical  thermal  resistance  (note  3) 

R©ja 
RejL 

20.0 
5.0 

"CATV 

Operating  junction  and  storage  temperature  range 

Tj.  TSTG 

-50  to  +150 

°C 

NOTES: 

(1 )  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(2)  Reverse  recovery  test  conditions:  If=0.5A.  Ir=1  .OA,  lrr=0.25A 

(3)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead  at  0.375"  (9.5mm)  lead  length,  P.CB.  mounted 

with  0.8"  x  0.8"  (20  x  20mm)  copper  heatsinks 
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RATINGS  AND  CHARACTERISTIC  CURVES  P300A  THRU  P300M 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 


FIG.  2  -  MAXIMUM  PEAK  FORWARD  SURGE  CURRENT 
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Power  Semiconductor  Division 


SRP300A  THRU  SRP300K 


FAST  SWITCHING  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  800  Volts      Forward  Current  -  3.0  Amperes 


DO-201AD 


0.210  (5.3) 
0  190  (4.8)  ' 
DIA. 


1.0  (25.4) 
MIN. 


0.052  (1.3)  _^ 


0.048(1.2) 
DIA. 


0  375  <9.5' 
0.285  (7.2) 


1.0  (25.4) 
MIN. 


Dimensions  are  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  High  surge  current  capability 

♦  Construction  utilizing  void-free 
molded  plastic  technique 

♦  3.0  Ampere  operation  at 
Ta=55°C  with  no  thermal  runaway 

♦  Fast  switching  for  high  efficiency 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AD  molded  plastic  body 
Terminals:  Plated  axial  leads  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.04  ounce,  1.1  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

SRP 
300A 

SRP 
3008 

SRP 
300D 

SRP 
300G 

SRP 
300J 

SRP 
300K 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

l(AV) 

3.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed  on 

rated  load  (JEDEC  Method)  at  Ta=55°C 

Ifsm 

150.0 

Amps 

Maximum  instantaneous  forward  voltage  at  3. OA 

Vf 

1.3 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

IR 

10.0 

MA 

200 

300 

400 

500 

Maximum  reverse  recovery  time  (note  1) 

In 

100        100  150 

150 

200 

200 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

28.0 

pF 

Typical  thermal  resistance  (note  3) 

P.0JA 

22.0 

°CA/V 

Operating  junction  temperature  range 

Tj 

-50  to +125 

°C 

Storage  temperature  range 

TSTG 

-50  to  +150 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:lF=0.5A.  Ir=1.0A,  ln=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length  with  both  leads  equally  heat  sink 
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RATINGS  AND  CHARACTERISTIC  CURVES  SRP300A  THRU  SRP300K 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE  FIG.  2  -  MAXIMUM  NON  REPETITIVE  PEAK  FORWARD 
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BY500-100THRU  BY500-800 

SOFT  RECOVERY  FAST  SWITCHING  PLASTIC  RECTIFIER 

Reverse  Voltage  -  100  to  800  Volts     Forward  Current  -  5.0  Amperes 


DO-201AD 


0.210 15.3) 
0. 190  (4.8)  ' 
DIA. 


1.0  (25.4' 
MIN. 


0.052  (1.3) 


0.048  (1.2) 
DIA. 


0.375  (9.5) 
0.285  (7.2) 


1.0  (25.4) 
MIN. 


Dimension  are  in  inches  and  (millimeters) 


 FEATURES  

♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  High  surge  current  capability 

♦  Fast  switching  for  high  efficiency 

♦  High  forward  current  operation 
at  Tl=45°C 

♦  Construction  utilizes  void-free  molded  plastic  technique 

♦  Especially  designed  for  applications  such  as  Switch  Mode 
Power  Supplies,  Inverters,  Converters,  TV  Scanning, 
Ultrasonic-Systems,  Speed  controlled  DC  Motors,  Low 
RF  Interference  and  Free  Wheeling  Diode  Circuits 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 

MECHANICAL  DATA 

Case:  JEDEC  DO-201AD  molded  plastic  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.04  ounce,  1.1  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

BY500-100 

BY500-200 

BY500-400 

BYS00-600 

BYS00-800 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

100 

200 

400 

600 

800 

Volts 

Maximum  RMS  voltage 

Vrms 

70 

140 

280 

420 

560 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

100 

200 

400 

600 

800 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ti_=45°C 

l(AV) 

5.0 

Amps 

Peak  forward  surge  current 

10ms  single  half  sine-wave  superimposed  on 

rated  load  at  Ta=25°C 

Ifsm 

200.0 

Amps 

Maximum  repetitive  peak  forward  surge 

Ifrm 

10.0 

Amps 

Maximum  instantaneous  forward  voltage  at  5. OA 

Vf 

1.35 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

IR 

10.0 
1.0 

u.A 
mA 

Maximum  reverse  recovery  time  (note  1) 

trr 

200.0 

ns 

Maximum  reverse  recovery  current  (note  1) 

IRM(REC) 

2.0 

Amps 

Typical  junction  capacitance  (note  2) 

Cj 

28.0 

PF 

Typical  thermal  resistance  (note  3) 

Roja 

22.0 

°C/W 

Operating  junction  temperature  range 

Tj 

-50  to +125 

C 

Storage  temperature  range 

TSTG 

-50  to +150 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=1.0A,  Vr=30V,  di/dt=50A/jis,  lrr=10%lRM 

(2)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length  with  both  leads  to  heat  sink 

@  General  Instrument 

251  Power  Semiconductor  Division 
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FIG.1  -  FORWARD  CURRENT  DERATING  CURVE 
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GI750  THRU  GI758 


HIGH  CURRENT  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  800  Volts     Forward  Current  -  6.0  Amperes 


Case  style  P600 


1.0  (25.4) 
MIN. 


0.048  (1.2) 
OA. 


 *~ 

0.360(9.1) 
0.341^(8.6)' 


1.0  (25.4) 
MIN. 


Dimensions  are  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  High  forward  current  capability 

♦  Diffused  junction 

♦  Construction  utilizes  void-free 
molded  plastic  technique 

♦  High  surge  current  capability 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  Void-free  molded  plastic  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.07  ounce,  2.1  grams 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

GI750 

GI7S1 

GI7S2 

G17S4 

GI7S6 

GI75B 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

Volts 

Maximum  non-repetitive  peak  reverse  voltage 

Vrsm 

60 

120 

240 

480 

720 

1200 

Volts 

Maximum  average  forward  rectified  current  at 

Ta=60°C,  P.C.B.  mounting  (fig.  1) 

Tl=60°C,  0.125"  (3.18mm)  lead  length  (fig.  2) 

l(AV) 

6.0 
22.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed  on 

rated  load  (JEDEC  Method) 

Ifsm 

400.0 

Amps 

Maximum  instantaneous  forward  voltage  at  6.0A 

100A 

Vf 

0.90 
1.25 

0.95 
1.30 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

IR 

5.0 
1.0 

HA 
mA 

Typical  junction  capacitance  (note  1) 

Cj 

150.0 

pF 

Typical  reverse  recovery  time  (note  2) 

trr 

2.5 

US 

Typical  thermal  resistance  (note  3) 

R©JA 
R0JL 

20.0 
4.0 

°cw 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-50  to  +150 

°C 

NOTES: 

(1 )  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(2)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  lrr-0.25A 

(3)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead  at  0.375"  (9.5mm)  lead  length, 
P.C.B.  mounted  with  1.1  x  1.1"  (30  x  30mm)  copper  pads 
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GI82Q  THRU  GI828  

FAST  SWITCHING  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  800  Volts      Forward  Current  -  5.0  Amperes 


Case  Style  P600 


1.0  (25.4) 
UIN. 


0.05211.31 


0.048  11.21  ' 


— r 

0  360(9.1) 
0.340  (8.6) 


1.0(25-4) 
MIN. 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  High  surge  current  capability 

♦  High  forward  current  operation 

♦  Fast  switching  for 
high  efficiency 

♦  Construction  utilizes  void-free  molded  plastic  technique 

♦  Uniform  molded  body 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  Void-free  molded  plastic  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.07  ounce,  2.1  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

GI820 

GIS21 

GI822 

G1824 

G1826 

GI828 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

Volts 

Maximum  non-repetitive  peak  reverse  voltage 

Vrsm 

75 

150 

250 

450 

650 

880 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

l(AV) 

5.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed  on 

rated  load  (JEDEC  Method) 

Ifsm 

300.0 

Amps 

Maximum  instantaneous  forward  voltage 
at  5.0A                                   Tj=  25°C 
at  15.7A  Tj=150°C 

Vf 

1.10 
1.05 

Volts 

Maximum  reverse  current             Ta=  25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

IR 

10.0 
1.0 

uA 
mA 

Typical  junction  capacitance  (note  1) 

Cj 

300.0 

PF 

Maximum  reverse  recovery  time  (NOTE  2) 

trr 

200.0 

ns 

Maximum  reverse  recovery  current  (note  2) 

IRM(REC) 

2.0 

Amps 

Typical  thermal  resistance  (note  3) 

R0JA 

10.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-50  to +150 

°C 

NOTES: 

(1)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(2)  Reverse  recovery  test  conditions:  If=1.0A,  Vh=30V,  d'i/dt=50A/us,  and  lrr=10%  Irm  for  measurement  of  trr 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length,  with  both  leads  equally  to  heat  sink 
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P600ATHRU  P600M 

GENERAL  PURPOSE  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts      Forward  Current  -  6.0  Amperes 


Case  Style  P600 


0.048  (12) 
OA. 


0-360(9.1} 


1.0  (25.4) 
MIN. 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  High  forward  current  capability 

♦  Construction  utilizes  void-free 
molded  plastic  technique 

♦  High  surge  current  capability 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  Void-free  molded  plastic  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.07  ounce,  2.1  grams 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

peooA 

P600B 

P600D 

P600C 

PS00J 

P600K 

P600M 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified  current  at 
Ta=60°C,  0.375"  (9.5mm)  lead  length  (fig  1) 
Tl=60°C,  0.125"  (3.18mm)  lead  length  (FIG2) 

l(AV) 

6.0 
22.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed  on 

rated  load  (JEDEC  Method) 

Ifsm 

400.0 

Amps 

Maximum  instantaneous  forward  voltage  at:  6. OA 

100A 

Vf 

0.90 
1.30 

1.0 
1.4 

Volts 

Maximum  DC  reverse  current                  Ta=  25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

IR 

5.0 
1.0 

HA 
mA 

Typical  junction  capacitance  (note  1) 

Cj 

150.0 

pF 

Typical  reverse  recovery  time  (note  2) 

trr 

2.5 

us 

Typical  thermal  resistance  (note  3) 

Roja 
RejL 

20.0 
4.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-50  to +150 

"C 

NOTES: 

(1)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(2)  Reverse  recovery  time  conditions:  If=0.5A,  Ir=1.0A,  lrr=0.25A 

(3)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead  at  0.375'  (9.5mm)  lead  length, 
P.C.B.  mounted  with  1.1  x  1.1  (30  x  30mm)  copper  pads 
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RATINGS  AND  CHARACTERISTIC  CURVES  P600A  THRU  P600M 
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SRP600ATHRU  SRP600K 


FAST  SWITCHING  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  800  Volts      Forward  Current  -  6.0  Amperes 


Case  Style  P600 


1.0  (25.41 
MIN. 


0.048  (1.2) 
DM. 


1.0(25.4) 
MIN. 


FEATURES 


Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 
High  surge  current  capability 

Construction  utilizes  void-free  molded  plastic  technique 
Fast  switching  for  high  efficiency 
High  temperature  soldering  guaranteed: 
250°C/1 0  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 

MECHANICAL  DATA 

Case:  Void-free  molded  package  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.07  ounce,  2.1  grams 


Dimensions  in  inches  and  (millimeters) 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

SRP 

eooA 

SRP 
600B 

SRP 
600D 

SRP 
600G 

SRP 
600J 

SRP 
SOOK 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

l(AV) 

6.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed  on 

rated  load  (JEDEC  Method) 

Ifsm 

300.0 

Amps 

Maximum  instantaneous  forward  voltage  at  6. OA 

Vf 

1.3 

Volts 

Maximum  DC  reverse  current  TA=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

IR 

10.0 
1.0 

HA 
mA 

Maximum  reverse  recovery  time  (note  1) 

trr 

100 

100 

150 

|  150 

200 

200 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

300.0 

pF 

Typical  thermal  resistance  (note  3) 

Rp)JA 

10.0 

°C/W 

Operating  junction  temperature  range 

Tj 

-50  to +125 

°C 

Storage  temperature  range 

TSTG 

-50  t( 

J  +150 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  lrr=0.25A 

(2)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length,  with  both  leads  equally  to  heat  sink 
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FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 


FIG.  2  -  FORWARD  CURRENT  DERATING  CURVE 
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FIG.  6  -  TYPICAL  THERMAL  RESISTANCE 
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NS8ATTHRU  NS8MT 


GLASS  PASSIVATED  GENERAL  PURPOSE  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts     Forward  Current  -  8.0  Amperes 


TO-220AC 


t 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  High  forward  current  capability 

♦  High  surge  current  capability 

♦  Low  forward  voltage  drop 

♦  Glass  passivated  chip  junction 

♦  High  temperature  soldering  guaranteed: 
260°C/10  seconds,  0.160"  (4.06  mm)  lead  length 


MECHANICAL  DATA 


Dimensions  in  inches  and  (millimeters) 


Case:  JEDEC  TO-220AB  molded  plastic  body  over 
passivated  chip 

Terminals:  Plated  leads  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  As  marked 

Mounting  Torque:  5  in.  -  lbs.  max. 

Mounting  Position:  Any 

Weight:  0.064  ounce,  1.81  grams 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

NSB 
AT 

NS8 
BT 

NSS 
DT 

NSS 
GT 

NS8 
JT 

NS8 
KT 

NS8 
MT 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

VrmS 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified  current  at  Tc=10u°C 

l(AV) 

8.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed  on 

rated  load  (JEDEC  Method) 

Ifsm 

175.0 

Amps 

Maximum  instantaneous  forward  voltage  at  8.0A 

Vf 

1.1 

Volts 

Maximum  DC  reverse  current 
at  rated  DC  blocking  voltage  Tc=25°C 

Tc=100°C 

IR 

10.0 
100.0 

HA 

Typical  junction  capacitance  (NOTE  1) 

Cj 

55.0 

PF 

Typical  thermal  resistance  (note  2) 

Rejc 

3.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-55  to +150 

°C 

NOTES: 

(1 )  Measured  at  1 .0  MHz  and  applied  reversed  voltage  of  4.0  Volts 

(2)  Thermal  resistance  from  junction  to  case  mounted  on  heatsink 
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RATINGS  AND  CHARACTERISTIC  CURVES  NS8ATTHRU  NS8MT 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK  FORWARD 
FIG.1  -  FORWARD  CURRENT  DERATING  CURVE  SURGE  CURRENT 


NUMBER  OF  CYCLES  AT  60  Hz 
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SCHOTTKY  RECTIFIERS 
0.6  TO  40.0  AMPERES 
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INTRODUCTION  TO  SCHOTTKY  RECTIFIERS 


General  Instrument's  Schottky  rectifier  is  the  ideal  product  tor  high  speed  and  low  power  loss  applications.  Their  metal- 
silicon  junctions  and  majority  carrier  condition  results  in  extremely  fast  recovery  times  (less  than  10ns)  and  very  low  forward 
voltage  drops.  General  Instrument's  unique  sputtered  metalization  process  and  ion  implanted  guardring  technology  results 
in  a  highly  reliable  Schottky  product.  The  sputtering  technique  provides  a  very  uniform  Schottky  junction,  yielding  a  well 
controlled  barrier  height  distribution.  Ion  implantation  provides  consistency  to  the  PN  junction  guardring,  resulting  in 
unsurpassed  reverse  energy  handling  capability.  We  offer  a  unique  opportunity  to  our  customers  by  providing  flexibility  of 
different  barrier  heights  to  best  suit  their  end  applications. 

Lower  barrier  heights  result  in  lower  forward  voltage  drop  and  improved  power  dissipation.  This  is  at  the  expense  of  high 
temperature  leakage  current  due  to  the  physics  of  the  Schottky  barrier  junction.  Conversely,  high  barrier  heights  result  in 
improve  high  temperature  leakage  at  the  expense  of  higher  forward  voltage  drop. 

For  additional  information  to  choose  the  barrier  height  to  best  meet  your  particular  application,  please  refer  to  the 
application  note  titled  "Design  Guidelines  for  Schottky  Rectifiers,"  (pg.  508). 

In  summary,  some  of  the  features  of  our  Schottky  rectifiers  are  as  follows: 


*  Metal  to  silicon  rectifier,  majority  carrier  conduction 

*  Low  power  loss,  high  efficiency 

*  High  current  capability,  low  Vf 

*  Epitaxial  construction 

*  Guardring  for  reverse  transient  protection 


We  offer  these  devices  in  a  variety  of  packages  for  your  convenience. 


II 


TO-220AC 


TO-220AB 


TO-247AD 


TO-263AA.AB 


II 


DO-201AD 


MPG06 


DO-214AA 


DO-214AC 


DO-214AB 


DO-213AB 


DO-204AL 
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SCHOTTKY  RECTIFIERS  PART  NUMBERING  SYSTEM 


Part  numbering  system  for  all  parts  excluding  JEDEC  registered  and  industry  standard  parts 
1.  SURFACE-MOUNT 


a)  SMX 
SSXY  -  ZZZZ 

SS=Surface-mount  Schottky 
X=Forward  Current  (in  Amps) 
1=1.0  Amp 
2=2.0  Amps 
3=3.0  Amps 

Y=Reverse  Voltage  (in  Volts) 

2=20V 

3=30V 

4=40V 

5=50V 

6=60V 

ZZZZ=Customer  specific 
instructions  (not  shown  in 
databook) 

b)  MELF 
SSXY  -  ZZZZ 

S=Schottky 
GL=Glass  Leadles 
41=1  Amp 
YY=Voltage 


2.  AXIAL 
AGL41 


YY 


SB=Schottky  Barrier 

X=Forward  Current  (in  Amps) 

Y=Reverse  Voltage  (in  Volts) 

20=20V 

50=50V 

30=30V 

60=60V 

40=40V 

ZZZZ  =  Customer  specific 
instructions  (not  shown  in 
databook) 

3.POWER  PACKAGES 
AAABXXYYPP - ZZZZ 

AAA=Barrier  Height 
Classification 

SBL=Schottky  Barrier_Low 
MBR=Medium  Barrier  Rectifier 
B=Surface  Mount  TO-263 
"Blank"=Non-isolated 
F=lsolated 


3.  POWER  PACKAGES  (cont'd) 
AAABXXYYPP - ZZZZ 

XX=Forward  Current  (in  Amps) 

7=7.5  Amps 

16=16  Amps 

15=15  Amps 

10=10  Amps 

20=20  Amps 

25=25  Amps 

YY=Reverse  Voltage  (in  Volts) 

20=20V 

50=50V 

30=30V 

60=60V 

40=40V 

PP=Package  Type 
"Blank"=single  TO-220AC, 

TO-263 AA 
CT=Center  lap  TO-220AB, 

TO-263AB 
PT=Center  lap  TO-247AD 

ZZZZ=Customer  specific 
instructions  (not  shown  in 
databook) 


For  JEDEC  part  numbers,  please  see 
p/n  explanations  on  page  2 


LOW  CURRENT  SCHOTTKY  RECTIFIERS 


TYPE 

SB020 
thru 
SB040 

SB120 
thru 
SB160 

1N5817 

thru 
1N5819 

SS12 
thru 
SS16 

SS22 
thru 
SS26 

SB320 
thru 
SB360 

1N5820 

thru 
1N5822 

SS32 
thru 
SS36 

SB520 
thru 
SB560 

PACKAGE 

MPG06 

D0204AL 

DO204AL 

D0214AC 

D0214AA 

DO201AD 

DO201AD 

D0214AB 

DO201AD 

MA) 

0.6 

1.0 

1.0 

1.0 

2.0 

3.0 

3.0 

3.0 

5.0 

Vr=20(V) 

SB020 

SB120 

1N6817 

SS12 

SS22 

SB320 

1 N5820 

SS32 

SB520 

Vr=30(V) 

SB030 

SB130 

1N5818 

SS13 

SS23 

SB330 

1 N5821 

SS33 

SB530 

Vr=40(V) 

SB040 

SB140 

SS24 

SB340 

1N5822 

SS34 

SB540 

Vr=50(V) 

SB150 

SS15 

SS25 

SB350 

SS35 

SB550 

Vr=60(V) 

SB160 

SS16 

SS26 

SB360 

SS36 

SB560 

SURGE(A) 

20 

40 

25 

30 

50 

80 

80 

100 

150 

Vf(V) 

0.55 

0.50 

0.70 

0.45 

0.55 

0.60 

0.50/0.70 

0.50/0.70 

0.55/0.67 
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MEDIUM  CURRENT  SCHOTTKY  SINGLE  RECTIFIERS 




MBR73S 

SBL1030 

MB  R 1035 

MBR1635 

TYPE 

thru 

thru 

thru 

thru 

MBR760 

SBL1040 

MBR1060 

MBR1650 

PACKAGE 

TO-220AC 

TO-220AC 

TO-220AC 

TO-220AC 

BARRIER 

HEIGHT 

HIGH 

LOW 

HIGH 

HIGH 

7.5 

10.0 

10.0 

16.0 

Vr=30(V) 

SBL1030 

Vr=35(V) 

MBR735 

MBR1035 

MBR1635 

Vr=40(V) 

SBL1040 

Vr=45(V) 

MBR745 

Mbm  U4D 

MDm  o4u 

Vr=50(V) 

MBR750 

MBR1050 

MBR1650 

Vr=60(V) 

MBR760 

MBR1060 

MBR1660 

SURGE(A) 

150 

250 

150 

150 

VF(V) 

0.57/0.65 

0.60 

0.57/0.70* 

0.63/0.75 

*Tc=125  C 


MEDIUM  CURRENT  SCHOTTKY  DUAL  RECTIFIERS 


TYPE 

SBL1030CT 

thru 
SBL1040CT 

MBR1535CT 

thru 
MBR1560CT 

SBL1630CT 

thru 
SBL1640CT 

MBR2035CT 

thru 
MBR2060CT 

MBR2535CT 

thru 
MBR2560CT 

PACKAGE 

TO-220AB 

TO-220AB 

TO-220AB 

TO-220AB 

TO-220AB 

BARRIER 
HEIGHT 

LOW 

HIGH 

LOW 

HIGH 

HIGH 

!«{*) 

10.0 

15.0 

16.0 

20.0 

30.0 

Vr=30(V) 

SBL1030CT 

SBL1630CT 

Vr=35(V) 

MBR1535CT 

MBR2035CT 

MBR2535CT 

Vr=40(V) 

SBL1040CT 

SBL1640CT 

Vr=45(V) 

MBR1545CT 

MBR2045CT 

MBR2545CT 

Vr=50(V) 

MBR1550CT 

MBR2050CT 

MBR2550CT 

Vr=60(V) 

MBR1560CT 

MBR2060CT 

MBR2560CT 

SURGE(A) 

1  75 

150 

250 

150 

VF(V)  0.55 

0.57/0.65* 

0.55 

0.84/0.95  0.82/0.75" 

*TC-125°C 
**IF-15  Amps 

MEDIUM  CURRENT  SCHOTTKY  DUAL  RECTIFIERS  (cont'd) 

TYPE 

SBL2030PT 

thru 
SBL2040PT 

SBL3030PT 

thru 
SBL3040PT 

MBR3035PT 

thru 
MBR3060PT 

SD241P 

MBR4035PT 

thru 
MBR4060PT 

PACKAGE 

TO-247AD 

TO-247AD 

TO-247AD 

TO-247AD 

TO-247AD 

BARRIER 
HEIGHT 

LOW 

LOW 

HIGH 

HIGH 

HIGH 

l0<A> 

£0.0 

30.0 

30.0 

30.0 

40.0 

Vr=30(V) 

SBL2030PT 

SBL3030PT 

Vr=35(V) 

MBR3035PT 

MBR4035PT 

Vr=40(V) 

SBL2040PT 

SBL3040PT 

Vr=45(V) 

MBR3045PT 

SD241P 

MBR4045PT 

Vr=50(V) 

MBR3050PT 

MBR4050PT 

Vr=60(V) 

MBR3060PT 

MBR4060PT 

SURGE(A) 

250 

275 

200 

400 

400 

VF(V) 

0.55 

0.55 

0.60/0.65 

0.60* 

0.70/0.80 

*TC=125°C 
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SB020  THRU  SB040 


MINIATURE  SCHOTTKY  BARRIER  RECTIFIER 

Reverse  Voltage  -  20  to  40  Volts    Forward  Current  -  0.6  Ampere 


Case  Style  MPG06 


U| 


f-4 


o  '25  (  j  i  a; 

0  I  IS  (2921 


La 


Dimensions  in  inches 
and 
(millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Metal  silicon  junction,  majority  carrier  conduction 

♦  Low  power  loss,  high  efficiency 

♦  High  current  capability,  low  forward  voltage  drop 

♦  High  surge  capability 

♦  Guardring  for  overvoltage  protection 

♦  For  use  in  low  voltage,  high  frequency  inverters, 
free  wheeling,  and  polarity  protection  applications 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3  kg)  tension 


MECHANICAL  DATA 


Case:  Molded  plastic  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 

Mounting  Position:  Any 

Weight:  0.0064  ounce,  0.181  gram 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

SB030 

SB040 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

20 

30 

40 

Volts 

Maximum  RMS  voltage 

Vrms 

14 

21 

28 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

20 

30 

40 

Volts 

Maximum  average  forward  rectified  current  at 
0.375"  (9.5mm)  lead  length  Ti_=60°C 

l(AV) 

0.6 

Amp 

Peak  forward  surge  current,  8.3ms  single 
half  sine-wave  superimposed  on  rated  load 
(JEDEC  Method)  at  Tl=70°C 

Ifsm 

20.0 

Amps 

Maximum  instantaneous  forward  voltage  at  0.6A(NOTE  1) 

Vf 

0.55 

Volts 

Maximum  instantaneous  reverse  current  at 

rated  DC  blocking  voltage  Ta=25°C 

(NOTE  1)  TA=100°C 

In 

0.5 
10.0 

mA 

Typical  thermal  resistance  (note  2) 

Rqja 
Rojl 

60.0 
20.0 

°C/W 

Operating  junction  temperature  range 

Tj 

-55  to +125 

°C 

Storage  temperature  range 

TSTG 

-55  to  +150 

°C 

NOTES: 

(1)  Pulse  test:  300j.is  pulse  width,  1%  duty  cycle 

(2)  Thermal  resistance  from  junction  to  ambient  vertical  P.C.B.  mounted,  0.5"  1 ,27mm  lead  length  with  1 .5  x  1 .5"  (38  x  38mm)  copper  pad 
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RATINGS  AND  CHARACTERISTIC  CURVES  SB020  THRU  SB040 
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FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
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FIG.  4  -  TYPICAL  REVERSE  CHARACTERISTICS 
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1N5817THRU  1N5819 

SCHOTTKY  BARRIER  RECTIFIER 

Reverse  Voltage  -  20  to  40  Volts    Forward  Current  -  1.0  Ampere 


DO-204AL 


0.107(2.7)  , 
O.OBO(2.0p 
DIA 


1.0  (25.4) 
MIN. 


Dimensions  in  inches  and  (millimeters} 


 FEATURES  

♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Metal  silicon  junction,  majority  carrier 
conduction 

♦  Guardring  for  overvoltage  protection 

♦  Low  power  loss, 
high  efficiency 

♦  High  current  capability, 
low  forward  voltage  drop 

♦  High  surge  capability 

♦  For  use  in  low  voltage,  high  frequency  inverters, 
free  wheeling,  and  polarity  protection  applications 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3  kg)  tension 

MECHANICAL  DATA 

Case:  JEDEC  DO-204AL  molded  plastic  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.012  ounces,  0.34  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

/N58!7 

1N5818 

1N5819 

UNITS 

*  Maximum  repetitive  peak  reverse  voltage 

Vrrm 

20 

30 

40 

Volts 

Maximum  RMS  voltage 

Vrms 

14 

21 

28 

Volts 

*  Maximum  DC  blocking  voltage 

Vdc 

20 

30 

40 

Volts 

*  Maximum  non-repetitive  peak  reverse  voltage 

VRSM 

24 

36 

48 

Volts 

*  Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Tl=90°C 

l(AV) 

1.0 

Amp 

*  Peak  forward  surge  current,  8.3ms  single  half  sine- 
wave  superimposed  on  rated  load  (JEDEC  Method)  at  Tl=70°C 

Ifsm 

25.0 

Amps 

*  Maximum  instantaneous  forward  voltage  at  1. OA  (NOTE  1) 

Vf 

0.450 

0.550 

0.600 

Volts 

*  Maximum  instantaneous  forward  voltage  at  3.1  A  (NOTE  1) 

Vf 

0.750 

0.875 

0.900 

Volts 

*  Maximum  instantaneous  reverse  current  at 
rated  DC  reverse  voltage                  Ta=25°C  (note  1) 

Ta=100°C 

IR 

1.0 
10.0 

mA 

Typical  thermal  resistance  (note  2) 

Rgja 
Rojl 

50.0 
15.0 

°CAV 

Typical  junction  capacitance  (NOTE  3) 

Cj 

110.0 

pF 

*  Storage  and  operating  junction  temperature  range 

Tj,  TSTG 

-65  to +125 

°C 

"JEDEC  registered  values 
NOTES: 

(1)  Pulse  lest:  300ms  pulse  width,  1%  duty  cycle 

(2)  Thermal  resistance  from  junction  to  lead,  and/or  to  ambient  P.C.B.  mounted  with  0.375"  (9.5mm)  lead  length  with  1 .5  x  1 .5"  (38  x  38mm)  copper  pads 

(3)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  volts 
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FIG.  1  •  FORWARD  CURRENT  DERATING  CURVE 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK  FORWARD 
SURGE  CURRENT 
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FIG.  3  -  TYPICAL  INSTANTANEOUS 
FORWARD  CHARACTERISTICS 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
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SB120  THRU  SB160  

SCHOTTKY  BARRIER  RECTIFIER 

Reverse  Voltage  -  20  to  60  Volts      Forward  Current  -1.0  Ampere 


DO-204AL 


028(0.71) 
DM. 


0.205  (5-2) 
0.160(4.1) 


1.0  (25.4) 

Mm. 


Dimensions  in  inches  and  (millimeters) 


 FEATURES  

♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classifications  94V-0 

♦  Metal  silicon  junction,  majority 
carrier  conduction 

♦  Low  power  loss, 
high  efficiency 

♦  High  current  capability, 
low  forward  voltage  drop 

♦  High  surge  capability 

♦  Guardring  for  overvoltage  protection 

♦  For  use  in  low  voltage,  high  frequency  inverters,  free 
wheeling,  and  polarity  protection  applications 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5lbs.  (2.3  kg)  tension 

MECHANICAL  DATA 

Case:  JEDEC  DO-204AL  molded  plastic  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.012  ounce,  0.34  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

SB120 

SB130 

SB140 

SB150 

SB160 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

20 

30 

40 

50 

60 

Volts 



Maximum  RMS  voltage 

Vrms 

14 

21 

28 

35 

42 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

20 

30 

40 

50 

60 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  (see  fig.1) 

l(AV) 

1.0 

Amp 

Peak  forward  surge  current, 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method) 

Ifsm 

40.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1.0A  (note  1) 

Vf 

0.50 

0.70 

Volts 

Maximum  instantaneous  reverse  current  at 
rated  DC  blocking  voltage                Ta=25°C  (note  1 1 

Ta=100°C 

Ir 

0.5 

mA 

10.0 

5.0 

Typical  thermal  resistance  (note  2) 

R()JA 

Rsjl 

50.0 
15.0 

°C/W 

Operating  junction  temperature  range 

Tj 

-65  to +125 

-65  to +150 

°C 

Storage  temperature  range 

TSTG 

-65  to  +150 

°c 

NOTES: 

(1)  Pulse  test:  300ns  pulse  width,  1%duty  cycle 

(2)  Thermal  resistance  junction  to  lead  ROB.  mounted  0.375"  (9.5  mm)  lead  length 
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RATINGS  AND  CHARACTERISTIC  CURVES  SB120  THRU  SB160 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 


LU 

cc 
=> 
o 

o  <n 
5  m 


0.75 


0.5 


o 

Q 


\        RESISTIVE  OR 
\      INDUCTIVE  LOAD 
\    0.375*  (9.5mm)  LEAD 

SB120 

-  SB140  ' 

VSB150  t 

SB  160 

25 


50  75  100  125 
LEAD  TEMPERATURE.  °C 


150  175 


FIG.  3  -  TYPICAL  INSTANTANEOUS 
FORWARD  CHARACTERISTICS 


0.01 


— - a 

Tj 

=  1 

25*C 

* 

•  

LSEVl 

IDTH= 

f  / 

— n 

T  - 

1 

>0DC 

Z/i 

It  i 

t 

1 

£*j 

*\ 

/  /' 

j=25"C 

/ 

1 

/ 

1 

SB120  ■  SB140 
SB150&  SB160 

1 

1 
1 

1 

1 
1 
1 

(I 

0.2    0.4    0.6    0.8     1.0    1.2    1.4  1.6 


INSTANTANEOUS  FORWARD  VOLTAGE. 
VOLTS 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
SURGE  CURRENT 


NUMBER  OF  CYCLES  AT  60  Hz 


FIG.  4  -  TYPICAL  REVERSE 
CHARACTERISTICS 


100 


p 


0.001 


140 


PERCENT  OF  RATED  PEAK  REVERSE 
VOLTAGE.  % 


FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
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BYM1 3-20  THRU  BYM13-60 
SGL41-20  THRU  SGL41-60 


SURFACE  MOUNT  SCHOTTKY  BARRIER  RECTIFIER 

Reverse  Voltage  -  20  to  60  Volts      Forward  Current  -  1.0  Ampere 


DO-213AB 


-  SOLDERABLE  ENDS 
-  1st  BAND 


02  -  01 1 0.008  (0.20/ 


0.185(4.7) 

1st  band  denotes  type  and  positive  end  (cathode) 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  carries  Underwriters  Laboratory 
Flammability  Classifications  94V-0 

♦  For  surface  mounted  applications 

♦  Metal  silicon  junction,  majority  carrier  conduction 

♦  High  surge  capability 

♦  Low  power  loss,  high  efficiency 

♦  High  current  capability,  low  forward  voltage  drop 

♦  For  use  in  low  voltage,  high  frequency  inverters,  free 
wheeling  and  polarity  protection  applications 

♦  Guardring  for  overvoltage  protection 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds  at  terminals 


i 


MECHANICAL  DATA 


Case:  JEDEC  DO-213AB  molded  plastic  body 
Terminals:  Solder  plated,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Two  bands  indicate  cathode  end  1  st  band  denotes 
device  type  2nd  band  denotes  voltage  type 
Mounting  Position:  Any 
Weight:  0.116  gram,  0.0041  ounce 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


BYM13 

SYMBOLS 

■20 

■30 

■AO 

■so 

-60 

UNITS 

Denotes  Schottky  devices:  1st  band  is  orange 

SGU1-20 

SGL41-30 

SGL41-40 

SGL41-50 

SGL41-60 

Polarity  color  bands  (2nd  band)  voltaqe  type 

Grav 

Red 

Oranqe 

Yellow 

Green 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

20 

30 

40 

50 

60 

Volts 

Maximum  RMS  voltage 

Vrms 

14 

21 

28 

35 

42 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

20 

30 

40 

50 

60 

Volts 

Maximum  average  forward  rectified  current 

(SEE  FIG.  1) 

l(AV) 

1.0 

Amp 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method) 

IFSM 

30.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1  .OA 

(NOTE  1) 

Vf 

0.50 

0.70 

Volts 

Maximum  reverse  current  Tj=25°C 

0.5 

at  rated  DC  blocking  voltage     (note  1)  Tj=100°C 

Ir 

10 

5.0 

mA 

Typical  junction  capacitance  (note  2) 

Cj 

110 

80.0 

pF 

Maximum  thermal  resistance           (note  4) 

(NOTE  3) 

R©JA 

RejT 

75.0 
30.0 

"CM 

Operating  junction  temperature  range 

Tj 

-55  to +125 

-55  to +150 

°C 

Storage  temperature  range 

TSTG 

-55  to +150 

°c 

NOTES: 

(1)  Pulse  test:  300us  pulse  width,  1%  duty  cycle 

(2)  Measured  at  1  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  junction  to  terminal,  0.24  x  0.24"  (6.0  x  6.0mm)  copper  pads  to  each  terminal 

(4)  Thermal  resistance  junction  to  ambient,  0.24  x  0.24"  (6.0  x  6.0mm)  copper 

pads  to  each  terminal  273 
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RATINGS  AND  CHARACTERISTIC  CURVES  BYM13-20  THRU  BYM13-60,  SGL41-20  THRU  SGL41-60 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK  FORWARD 
SURGE  CURRENT 


.  1  -  FORWARD  CURRENT  DERATING  CURVE 
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COPPER  LAND 
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FIG.  3  -  TYPICAL  INSTANTANEOUS  FORWARD 
CHARACTERISTICS 
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SS12THRU  SS16 


SURFACE  MOUNT  SCHOTTKY  BARRIER  RECTIFIER 

Reverse  Voltage  -  20  to  60  Volts        Forward  Current  -1.0  Ampere 


DO-214AC 


FEATURES 


Dimensions  in  inches  and  (millimeters) 


♦  Plastic  package  has  underwriters  laboratory 
Flammability  classification  94V-0 

♦  For  surface  mount  applications 

♦  Low  profile  package 

♦  Built-in  strain  relief 

♦  Metal  silicon  junction,  majority  carrier  conduction 

♦  Low  power  loss,  high  efficiency 

♦  High  current  capability,  low  forward  voltage  drop 

♦  High  surge  capability 

♦  For  use  in  low  voltage  high  frequency  inverters,  free 
wheeling,  and  polarity  protection  applications 

♦  Guardring  for  overvoltage  protection 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds  on  terminals 


MECHANICAL  DATA 


Case:  JEDEC  DO-214AC  molded  plastic  body 
Terminals:  Solder  plated,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Weight:  0.002  ounce  0.064  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25*0  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

SS12 

SS13 

SS14 

SS75 

SS16 

UNITS 

Device  marking  code 

S2 

S3 

S4 

S5 

S6 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

20 

30 

40 

50 

60 

Volts 

Maximum  RMS  voltage 

Vrms 

14 

21 

28 

35 

42 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

20 

30 

40 

50 

60 

Volts 

Maximum  average  forward  rectified  current 
at  Tl  (SEE  FIG.  1) 

l(AV) 

1.0 

Amp 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed  on 

rated  load  (JEDEC  Method) 

Ifsm 

40.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1  .OA 

(NOTE  1) 

Vf 

0.50 

0.75 

Volts 

Maximum  DC  reverse  current  (note  1)  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

|R 

0.5 

mA 

10.0  5.0 

Typical  thermal  resistance  (note  2) 

R(-)JA 
Rt)JL 

88.0 
28.0 

"CAM 

Operating  junction  temperature  range 

Tj 

-65  to +125 

-65  to  +150 

°C 

Storage  temperature  range 

TSTG 

-65  to  +150 

°C 

NOTES: 

(1)  Pulse  test:  300us  pulse  width,  1%  duty  cycle 

(2)  P.C.B.  mounted  with  0.2  x  0.2"  (5.0  x  5.0mm)  copper  pad  areas 
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RATINGS  AND  CHARACTERISTIC  CURVES  SS12THRU  SS16 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 
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FIG.  4  -  TYPICAL  REVERSE 
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 SS22  THRU  SS26  

SURFACE  MOUNT  SCHOTTKY  BARRIER  RECTIFIER 

Reverse  Voltage  -  20  to  60  Volts      Forward  Current  -  2.0  Amperes 


DO-214AA 


0.083  (211)  J 
1.077(1.96) 


O.  155  (3  94) 
0. 130  <3.30) 


t  / 

0.096(2.44)  I 

 1 

0.OB4  (2. 13) 

i 

n: — r=n 

0.060(1.27) 

t  0.008(0.203) 
0.004(0.102) 

0.220  (5.59) 

0.030(0  76) 

0.205  (5.21) 

Dimensions  in  inches  and  (millimeters) 


 FEATURES 

♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  For  surface  mounted  applications 

♦  Low  profile  package 

♦  Built-in  strain  relief 

♦  Metal  silicon  junction,  majority  carrier  conduction 

♦  Low  power  loss,  high  efficiency 

♦  High  current  capability,  low  forward  voltage  drop 

♦  High  surge  capability 

♦  For  use  in  low  voltage  high  frequency  inverters,  free 
wheeling,  and  polarity  protection  applications 

♦  Guardring  for  overvoltage  protection 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds  at  terminals 

MECHANICAL  DATA 

Case:  JEDEC  DO-214AA  molded  plastic  body 
Terminals:  Solder  plated,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Weight:  0.003  ounce,  0.093  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

SS22 

SS23 

SS24 

SS2S 

SS2S 

UNITS 

Device  marking  code 

S2 

S3 

S4 

S5 

S6 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

20 

30 

40 

50 

60 

Volts 

Maximum  RMS  voltage 

Vrms 

14 

21 

28 

35 

42 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

20 

30 

40 

50 

60 

Volts 

Maximum  average  forward  rectified  current 
atTi_  (SEE  FIG.  1) 

l(AV) 

2.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed  on 

rated  load  (JEDEC  Method) 

Ifsm 

50.0 

Amps 

Maximum  instantaneous  forward  voltage  at  2.0A 

(NOTE  1) 

Vf 

0.50 

0.70 

Volts 

Maximum  DC  reverse  current  (note  1)  Ta=25°C 

0.5 

at  rated  DC  blocking  voltage  Ta=100°C 

IR 

20.0 

10.0 

mA 

Maximum  thermal  resistance  (note  2) 

RejA 
RejL 

75.0 
17.0 

°C/W 

Operating  junction  temperature  range 

Tj 

-65  to  +125 

-65  to  +1 50 

°C 

Storage  temperature  range 

TSTG 

-65  to +150 

°C 

NOTES: 

(1)  Pulse  test:300us  pulse  width,  1%  duty  cycle 

(2)  P.C.B.  mounted  with  0.2  x  0.2"  (5.0  x  5.0mm)  copper  pad  areas 
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RATINGS  AND  CHARACTERISTIC  CURVES  SS22  THRU  SS26 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 
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1N5820THRU  1N5822 

SCHOTTKY  BARRIER  RECTIFIER 

Reverse  Voltage  -  20  to  40  Volts    Forward  Current  -  3.0  Amperes 


DO-201AD 


0.052  (1.3) 
0.048(1.2) 
DM. 


0.375  19  5) 
0.285  (7.2) 


Dimensions  in  inches  and  (millimeters) 


 FEATURES  

♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Metal  silicon  junction,  majority  carrier  conduction 

♦  Low  power  loss,  high  efficiency 

♦  High  current  capability,  low  forward  voltage  drop 

♦  High  surge  capability 

♦  Guardring  for  overvoltage  protection 

♦  For  use  in  low  voltage,  high  frequency  inverters, 
free  wheeling,  and  polarity  protection  applications 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3  kg)  tension 

MECHANICAL  DATA 

Case:  JEDEC  DO-201AD  molded  plastic  body 
Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.04  ounce,  1.12  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25"C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

1N5820 

1N5821 

1N5822 

UNITS 

*  Maximum  repetitive  peak  reverse  voltage 

Vrrm 

20 

30 

40 

Volts 

Maximum  RMS  voltage 

Vrms 

14 

21 

28 

Volts 

*  Maximum  DC  blocking  voltage 

Vdc 

20 

30 

40 

Volts 

*  Non-repetitive  peak  reverse  voltage 

Vrsm 

24 

36 

48 

Volts 

*  Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ti_=95°C 

l(AV) 

3.0 

Amps 

*  Peak  forward  surge  current,  8.3ms  single 
half  sine-wave  superimposed  on  rated  load 
(JEDEC  Method)  at  Tl=75°C 

Ifsm 

80.0 

Amps 

*  Maximum  instantaneous  forward  voltage  at  3.0  (NOTE  1) 

Vf 

0.475 

0.500 

0.525 

Volts 

*  Maximum  instantaneous  forward  voltage  at  9.4  (note  1) 

Vf 

0.850 

0.900 

0.950 

Volts 

*  Maximum  average  reverse  current  at  rated 
DC  blocking  voltage  (NOTE  1)  Ta=25°C 

Ta=100°C 

IR 

2.0 
20.0 

mA 

Typical  thermal  resistance  (note  2) 

R©JA 

R©jl 

40.0 
10.0 

"C/W 

*  Storage  and  operating  junction  temperature  range 

Tj,  TSTG 

-65  to +125 

°C 

•JEDEC  registered  values 


NOTES: 

(1 )  Pulse  test:  300us  pulse  width,  1%  duty  cycle 

(2)  Thermal  resistance  from  junction  to  lead  vertical  P.C.B.  mounted.  0.500"  (12.7mm)  lead  length  with  2.5  x  2.5"  (63.5  x  63.5mm) 
copper  pad 
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RATINGS  AND  CHARACTERISTIC  CURVES  1N5820THRU  1N5822 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK  FORWARD 
SURGE  CURRENT 
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FIG.  3  -  TYPICAL  INSTANTANEOUS 
FORWARD  CHARACTERISTICS 
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FIG.  4  -  TYPICAL  REVERSE 
CHARACTERISTICS 
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I  General  Instrument 

Power  Semiconductor  Division 


 SB320  THRU  SB360 

MEDIUM  CURRENT  SCHOTTKY  BARRIER  RECTIFIER 

Reverse  Voltage  -  20  to  60  Volts    Forward  Current  -3.0  Amperes 


Case  Style  DO-201AD 


0.210  (5.3)  _ 


0.052(1.3)  _^ 


5  fig 


Dimensions  in  inches  and  (millimeters) 


 FEATURES  

♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Metal  to  silicon  rectifier,  majority 
carrier  conduction 

♦  Low  power  loss, 
high  efficiency 

♦  High  current  capability, 
low  Vf 

♦  High  surge  capacity 

♦  Epitaxial  construction 

♦  Guardring  for  transient  protection 

♦  For  use  in  low  voltage,  high  frequency  inverters, 
free  wheeling,  and  polarity  protection  applications 

♦  High  temperature  soldering  guaranteed: 
250°C/1 0  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3  kg)  tension 

MECHANICAL  DATA 

Case:  JEDEC  DO-201AD  molded  plastic  body 
Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode 
Mounting  Position:  Any 
Weight:  0.04  ounces,  1.12  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25X  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

SB320 

SB330 

SB340 

SB350 

SB360 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

20 

30 

40 

50 

60 

Volts 

Maximum  RMS  voltage 

Vrms 

14 

21 

28 

35 

42 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

20 

30 

40 

50 

60 

Volts 

Maximum  average  forward  rectified  current  at 
0.375"  (9.5mm)  lead  length  (SEE  FIG.  1) 

I(av) 

3.0 

Amps 

Peak  forward  surge  current,  8.3ms  single 
half  sine-wave  superimposed  on  rated  load 
(JEDEC  Method) 

Ifsm 

80.0 

Amps 

Maximum  instantaneous  forward  voltage  at  3.0A 

(NOTE  1) 

Vf 

0.50 

0.74 

Volts 

Maximum  instantaneous  reverse  current  at  rated 
DC  blocking  voltage  (note  1)  Ta=25°C 
Ta=100°C 

Ir 

0.5 

mA 

20.0 

10.0 

Typical  thermal  resistance  (note  1) 

RejA 
Rgjl 

40.0 
10.0 

°CA/V 

Operating  junction  temperature  range 

Tj 

-65  to +125 

-65  to  +1 50 

°C 

Storage  temperature  range 

TSTG 

-65  to +150 

°c 

NOTES: 

(1)  Pulse  lest:  300ns  pulse  width.  1%  duty  cycle 

(2)  Thermal  resistance  from  junction  to  lead  vertical  P.C.B.  mounting,  0.500"  (12.7mm)  lead  length  with  2.5  x  2.5"  (63.5  x  63.5mm) 
copper  pad 

@  General  Instrument 

28 1  Power  Semiconductor  Division 


RATINGS  AND  CHARACTERISTIC  CURVES  SB320  THRU  SB360 


FIG.  1  •  FORWARD  CURRENT  DERATING  CURVE 
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FIG.  4  -  TYPICAL  REVERSE  CHARACTERISTICS 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 


FIG.6  -  TYPICAL  TRANSIENT  THERMAL  IMPEDANCE 
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®  General  Instrument 


SS32  THRU  SS36 


SURFACE  MOUNT  SCHOTTKY  BARRIER  RECTIFIER 

Reverse  Voltage  -  20  to  60  Volts      Forward  Current  -  3.0  Amperes 


DO-214AB 


FEATURES 


Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 
For  surface  mount  applications 


t 

0103(262) 

0  079  (2.061 

L_ 

00600  52)  _ 

f  O.OOB  (0SO3) 

0030(0-76) 

»  H                         0.004  (0 102) 

0  320  (8  13) 

Dimensions  in  inches  and  (millimeters) 


♦  Low  profile  package 

♦  Built-in  strain  relief,  ideal  for  automated  placement 

♦  Easy  pick  and  place 

♦  Metal  silicon  junction, 
majority  carrier  conduction 

♦  Low  power  loss,  high  efficiency 

♦  High  current  capability,  low  forward  voltage  drop 

♦  For  use  in  low  voltage,  high  frequency  inverters,  free 
wheeling,  and  polarity  protection  applications 

♦  High  temperature  soldering: 
250°C/10  seconds  at  terminals 

MECHANICAL  DATA 

Case:  JEDEC  DO-214AB  molded  plastic  body 
Terminals:  Solder  plated,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Weight:  0.007  ounce  0.25  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

SS32 

SS33 

SS34 

SS3S 

SS36 

UNITS 

Device  marking  code 

S2 

S3 

S4 

S5 

S6 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

20 

30 

40 

50 

60 

Volts 

Maximum  RMS  voltage 

Vrms 

14 

21 

28 

35 

42 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

20 

30 

40 

50 

60 

Volts 

Maximum  average  forward  rectified  current 

at  TL  (SEE  FIG.  1)  (NOTE  2) 

l(AV) 

3.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed  on 

rated  load  (JEDEC  Method) 

100.0 

Amps 

Maximum  instantaneous  forward  voltage  at  3. OA 

(NOTE  1) 

Vf 

0.50 

0.75 

Volts 

Maximum  DC  reverse  current  (note  1)  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

Ir 

0.5 

mA 

20.0  10.0 

Typical  thermal  resistance  (note  2) 

R©JA 

Rsjl 

55.0 
17.0 

°C/W 

Operating  junction  temperature  range 

Tj 

-55  to +125 

-55  to +150 

°C 

Storage  temperature  range 

Tstg 

-55  to  +150 

°c 

NOTES: 

(1)  Pulse  test:  300ns  pulse  width,  1%  duty  cycle 

(2)  P.CB.  mounted  0.55  x  0.55"  (14  x  14mm)  copper  pad 


'  General  Instrument 

Power  Semiconductor  Division 


RATINGS  AND  CHARACTERISTIC  CURVES  SS32  THRU  SS36 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 
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®  General  Instrument 

Power  Semiconductor  Division 


SB520  THRU  SB560 


SCHOTTKY  BARRIER  RECTIFIER 

Reverse  Voltage  -  20  to  60  Volts      Forward  Current  -5.0  Amperes 


FEATURES 


DO-201AD 


0.043(12) 
DIA. 


0  375  (9  51 
0  285  (7  2/ 


Dimensions  in  inches  and  (millimeters) 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Metal  silicon  junction,  majority  carrier  conduction 

♦  Low  power  loss, 
high  efficiency 

♦  High  current  capability, 
low  forward  voltage  drop 

♦  High  surge  capability 

♦  Guardring  for  overvoltage  protection 

♦  For  use  in  low  voltage,  high  frequency  inverters, 
free  wheeling,  and  polarity  protection  applications 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3  kg)  tension 

MECHANICAL  DATA 


s:  JEDEC  DO-201AD  molded  plastic  body 
Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.04  ounce,  1.12  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

SB520 

SB530 

SB540 

SB550 

SB560 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

20 

30 

40 

50 

60 

Volts 

Maximum  RMS  voltage 

Vrms 

14 

21 

28 

35 

42 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

20 

30 

40 

50 

60 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  (see  fig.1) 

l(AV) 

5.0 

Amps 

Peak  forward  surge  current,  8.3ms  single 
half  sine-wave  superimposed  on  rated  load 
(JEDEC  Method)  at  rated  Tl 

Ifsm 

150.0 

Amps 

Maximum  instantaneous  forward  voltage  at  5.0A 

(NOTE  1) 

Vf 

0.55 

0.67 

Volts 

Maximum  instantaneous  reverse  current  at 
rated  DC  blocking  voltage  (note  1) 

Ta=25°C 

IR 

0.5 

mA 

Ta=100°C 

50.0 

25.0 

Typical  thermal  resistance  (note  2) 

R©ja 
Rgjl 

25.0 
8.0 

"CM 

Operating  junction  temperature  range 

Tj 

-65  to +125 

-65  to +150 

°C 

Storage  temperature  range 

TSTG 

-65  to  +1 50 

°C 

NOTES: 

(1 )  Pulse  test:  300ps  pulse  width,  1%  duty  cycle 

(2)  Thermal  resistance  junction  to  lead  vertical  P.C.B.  mounted,  0.375"  (9.5mm)  lead  length 
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®  General  Instrument 

Power  Semiconductor  Division 


RATINGS  AND  CHARACTERISTIC  CURVES  SB520  THRU  SB560 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 
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©  General  Instrument 

Power  Semiconductor  Division 


MBR735  THRU  MBR760 


SCHOTTKY  RECTIFIER 

Reverse  Voltage  -  35  to  60  Volts    Forward  Current  -  7.5  Amperes 


TO-220AC 


FEATURES 


0  5J0(r34fi 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classifications  94V-0 

♦  Metal  to  silicon  rectifier, 
majority  carrier  conduction 

♦  Low  power  loss,  high  efficiency 

♦  High  current  capability,  low  forward 
voltage  drop 

♦  High  surge  capability 

♦  For  use  in  low  voltage,  high  frequency  inverters,  free 
wheeling,  and  polarity  protection  applications 

♦  Guardring  for  overvoltage  protection 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.25"  (6.35mm)  from  case 


MECHANICAL  DATA 


Dimensions  in  inches  and  (millimeters) 


Case:  JEDEC  TO-220AC  molded  plastic  body 
Terminals:  Lead  solderable  per  MIL-STD-750, 
Method  2026 
Polarity:  As  marked 
Mounting  Position:  Any 
Mounting  Torque:  5  in.  -  lbs.  max. 
Weight:  0.08  ounces,  2.24  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

MBR735 

MBR74S 

MBR750 

MBR760 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

35 

45 

50 

60 

Volts 

Maximum  working  peak  reverse  voltage 

Vrwm 

35 

45 

50 

60 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

35 

45 

50 

60 

Volts 

Maximum  average  forward  rectified  current  (see  fig  1) 

l(AV) 

7.5 

Amps 

Peak  repetitive  forward  current  (square  wave,  20  KHz) 
atTc=105°C 

Ifrm 

15.0 

Amps 

Peak  forward  surge  current,  8.3ms  single  half  sine- 
wave  superimposed  on  rated  load  (JEDEC  Method) 

Ifsm 

150.0 

Amps 

Peak  repetitive  reverse  surge  current  (note  1) 

Irrm 

1.0 

0.5 

Amps 

Maximum  instantaneous               If=7.5A,  Tc=25°C 
forward  voltage  at                       If=7.5A,  Tc=125°C 
(NOTE  2)                                     If=15A,  Tc=25°C 

lF=15A,  Tc=125°C 

Vf 

0.57 
0.84 
0.72 

0.75 
0.65 

Volts 

Maximum  instantaneous  reverse  current  at 
rated  DC  blocking  voltage  Tc=25°C 
(NOTE1)  Tc=125°C 

IR 

0.1 
15.0 

0.5 
1000 

mA 

Voltage  rate  of  change  (rated  Vr) 

dv/dt 

10,000 

1000 

V/ljs 

Maximum  thermal  resistance,  (note  3) 

Rejc 

PiOJA 

3.0 
60.0 

°CAV 

Operating  junction  temperature  range 

Tj 

-65  to +150 

°C 

Storage  temperature  range 

Tstg 

-65  to +175 

°C 

NOTES: 

(1 )  2.0ns,  pulse  width,  f=1 .0  KHz 

(2)  Pulse  test:  300ps  pulse  width,  1  %  duty  cycle 

(3)  Thermal  resistance  from  junction  to  case  and/or  thermal  resistance  from  junction  to  ambient 
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'  General  Instrument 

Power  Semiconductor  Division 


RATINGS  AND  CHARACTERISTIC  CURVES  MBR735  THRU  MBR760 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 
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®  General  Instrument 

Power  Semiconductor  Division 


MBR1 035  THRU  MBR1060 

SCHOTTKY  RECTIFIER 

Reverse  Voltage  -  35  to  60  Volts     Forward  Current  -10.0  Amperes 


TO-220AC 


Dimensions  in  inches  and  (millimeters) 


 FEATURES  

♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classifications  94V-0 

♦  Metal  silicon  junction,  majority  carrier  conduction 

♦  Low  power  loss,  high  efficiency 

♦  High  current  capability,  \^^» 
low  forward  voltage  drop 

♦  High  surge  capability  %  * 

♦  For  use  in  low  voltage,  high  frequency  inverters,  free 
wheeling,  and  polarity  protection  applications 

♦  Guardring  for  overvoltage  protection 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.25"  (6.35mm)  from  case 


 MECHANICAL  DATA 

Case:  JEDEC  TO-220AC  molded  plastic  body 
Terminals:  Leads  solderable  per  MIL-STD-750, 
Method  2026 
Polarity:  As  marked 
Mounting  Position:  Any 
Mounting  Torque:  5  in.  -  lbs.  max. 
Weight:  0.08  ounces,  1 .81  grams 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

MBR1035 

MBR1045 

MBR1050 

MBR1060 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

35 

45 

50 

60 

Volts 

Maximum  working  peak  reverse  voltage 

Vrwm 

35 

45 

50 

60 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

35 

45 

50 

60 

Volts 

Maximum  average  forward  rectified  current 

(SEE  FIG.  1) 

l(AV) 

10.0 

Amps 

Peak  repetitive  forward  current  at  Tc=135°C 
(square  wave  20  KHz) 

Ifrm 

,                                          -  ■ 

20.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method) 

Ifsm 

150.0 

Amps 

Peak  repetitive  reverse  surge  current  (NOTE  1) 

Irrm 

1.0 

0.5 

Amps 

Voltage  rate  of  change  (rated  Vr) 

dv/dt 

10,000 

Vns 

Maximum  instantaneous      If=10A,  Tc=25°C 
forward  voltage  at  (note  2)    If=1  OA,  Tc=1 25°C 
If=20A,  Tc=25°C 
If=20A,  Tc=125°C 

Vf 

0.57 
0.84 
0.72 

0.80 
0.70 
0.95 
0.85 

Volts 

Maximum  instantaneous  reverse  current  at  rated 
DC  blocking  voltage                       Tc=  25°C 

(NOTE  2)Tc=125°C 

|R 

0.10 
15.0 

mA 

Maximum  thermal  resistance,  junction  to  case 

Rgjc 

2.0 

°CAV 

Operating  junction  temperature  range 

Tj 

-65  to +150 

°C 

Storage  temperature  range 

TSTG 

-65  to +175 

"C 

'  1  1  

NOTES: 

(1)  2.0ns  pulse  width,  f=1.0  KHz 

(2)  Puise  test:  3ooUs  puise  width,  1%  duty  cycle  General  Instrument 

289  Power  Semiconductor  Division 


RATINGS  AND  CHARACTERISTIC  CURVES  MBR1 035  THRU  MBR1060 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 
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FIG.  3  -  TYPICAL  INSTANTANEOUS  FORWARD 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
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SBL1030  AND  SBL1040 

SCHOTTKY  RECTIFIER 

Reverse  Voltage  -  30  and  40  Volts    Forward  Current  -  10.0  Amperes 


TO-220AC 
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Dimensions  in  inches  and  (millimeters) 
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 FEATURES  

♦  Plastic  package  has  Underwriters  Laboratory  Flammability 
Classifications  94V-0 

♦  Metal  silicon  junction,  majority  carrier  conduction 

♦  Low  power  loss, high  efficiency 

♦  High  current  capability, 
low  forward  voltage  drop 

♦  High  surge  capability 

♦  For  use  in  low  voltage,  high  frequency  inverters,  free 
wheeling,  and  polarity  protection  applications 

♦  Guardring  for  overvoltage  protection 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.25"  (6.35mm)  from  case 

MECHANICAL  DATA 

Case:  JEDEC  TO-220AC  molded  plastic  body 
Terminals:  Leads  solderable  per  MIL-STD-750, 
Method  2026 
Polarity:  As  marked 
Mounting  Position:  Any 
Mounting  Torque:  5  in.  -  lbs.  max. 
Weight:  0.08  ounces,  2.24  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

SBL1030 

SBL1040 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

30 

40 

Volts 

Maximum  RMS  voltage 

Vrms 

21 

28 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

30 

40 

Volts 

Maximum  average  forward  rectified  current 
atTc=110°C 

l(AV) 

10.0 

Amps 

Peak  forward  surge  current,  8.3ms  single 
half  sine-wave  superimposed  on  rated  load 
(JEDEC  Method) 

Ifsm 

250.0 

Amps 

Maximum  instantaneous  forward  voltage  at  10A  (NOTE  1) 

Vf 

0.60 

Volts 

Maximum  instantaneous  reverse  current  at  Tc=25°C 
rated  DC  blocking  voltage  (note  1)  Tc=100°C 

In 

1.0 
50.0 

HA 

Typical  thermal  resistance  (note  2) 

Rojc 

2.0 

°c/w 

Operating  and  storage  temperature  range 

Tj.Tstg 

-40  to +125 

°c 

NOTES: 

(1)  Pulse  test:  300>s  pulse  width,  1%  duty  cycle 

(2)  Thermal  resistance  from  junction  to  case  per  leg 
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RATINGS  AND  CHARACTERISTIC  CURVES  SBL1030  AND  SBL1040 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 


300 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 
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Power  Semiconductor  Division 


SBL1030CT  AND  SBL1040CT 


SCHOTTKY  RECTIFIER 

Reverse  Voltage  -  30  and  40  Volts     Forward  Current  -  10.0  Amperes 


TO-220AB 


:  fju  '-if- 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory  Flammability 
Classifications  94V-0 

♦  Metal  silicon  junction,  majority  carrier  conduction 

♦  Low  power  loss, high  efficiency 

♦  High  current  capability, 
low  forward  voltage  drop 

♦  High  surge  capacity 

♦  For  use  in  low  voltage,  high  frequency  inverters,  free 
wheeling,  and  polarity  protection  applications 

♦  Guardring  for  overvoltage  protection 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.25"  (6.35mm)  from  case 


ier  conduction 


MECHANICAL  DATA 


Case:  JEDEC  TO-220AB  molded  plastic  body 
Terminals:  Lead  soiderable  per  MIL-STD-750, 
Method  2026 
Polarity:  As  marked 
Mounting  Position:  Any 
Mounting  Torque:  5  in.  -  lbs  max. 
Weight:  0.08  ounce,  2.24  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

SBL1030CT 

SBL1040CT 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

30 

40 

Volts 

Maximum  RMS  voltage 

Vrms 

21 

28 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

30 

40 

Volts 

Maximum  average  forward  rectified  current 
at  Tc=95°C 

i(AV) 

10.0 

Amps 

Peak  forward  surge  current,  8.3ms  single 
half  sine-wave  superimposed  on  rated  load 
(JEDEC  Method) 

Ifsm 

175.0 

Amps 

Maximum  instantaneous  forward  voltage 
per  leg  at  5.0A  (note  1) 

Vf 

0.55 

Volts 

Maximum  instantaneous  reverse  current  at  Tc=25°C 
rated  DC  blocking  voltage  (note  1)  Tc=100°C 

|R 

0.5 
50.0 

mA 

Typical  thermal  resistance  (note  2) 

Rejc 

3.0 

°CAV 

Operating  and  storage  temperature  range 

Tj.  TsTG 

-40  to +125 

°C 

NOTES: 

(1)  Pulse  test:  300ns  pulse  width,  1%  duly  cycle 

(2)  Thermal  resistance  from  junction  to  case  per  leg 
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MBR1 535CT THRU  MBR1560CT 

SCHOTTKY  RECTIFIER 

Reverse  Voltage  -  35  to  60  Volts     Forward  Current  -  15.0  Amperes 


FEATURES 


TO-220AB 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classifications  94V-0 

♦  Metal  silicon  junction,  majority  carrier^onduction 

♦  Low  power  loss,  high  efficiency 

♦  High  current  capability, 
low  forward  voltage  drop 

♦  High  surge  capability 

♦  For  use  in  low  voltage,  high  frequency  inverters,  free 
wheeling,  and  polarity  protection  applications 

♦  Dual  rectifier  construction,  positive  center  tap 

♦  Guardring  for  transient  protection 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.25"  (6.35mm)  from  case 


rrier  conduction 


Dimensions  in  inches  and  (millimeters) 


MECHANICAL  DATA 


Case:  JEDEC  TO-220AB  molded  plastic  body 

Terminals:  Leads  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  As  marked 

Mounting  Position:  Any 

Mounting  Torque:  5  in.  -  lbs.  max. 

Weight:  0.08  ounces,  2.24  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

MBR1535CT 

MBR1545CT 

MBR1550CT 

MBR1560CT 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

35 

45 

50 

60 

Volts 

Maximum  working  peak  reverse  voltage 

Vrwm 

35 

45 

50 

60 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

35 

45 

50 

60 

Volts 

Maximum  average  forward  rectified  current 
atTc=105°C 

l(AV) 

15.0 

Amps 

Peak  repetitive  forward  current  at  Tc=105°C  per  diode 
(rated  Vr,  20KHz  sq.wave) 

Ifrm 

15.0 

Amps 

Peak  forward  surge  current  8.3ms  single  half  sine- 
wave  superimposed  on  rated  load  (JEDEC  method) 

Ifsm 

150.0 

Amps 

Peak  repetitive  reverse  surge  current  (note  1) 

IRRM 

1.0 

0.5 

Amps 

Maximum  instantaneous  forward  voltage  If=7.5A,Tc=25°C 
per  leg  at  If=7.5A,Tc=125°C 
(NOTE  2)                                               If=1  5A,Tc=25°C 

If=15A,Tc=125°C 

Vf 

0.57 
0.84 
0.72 

0.75 
0.65 

Volts 

Maximum  instantaneous  reverse  current  at  rated 
DC  blocking  voltage  per  leg  Tc=25°C 

(NOTE  2)Tc=125°C 

|R 

0.1 
15.0 

1.0 
50.0 

mA 

Voltage  rate  of  change,  (rated  Vr) 

dv/dt 

1000 

V/ns 

Maximum  thermal  resistance  per  leg  (note  3) 

ReJA 
Rejc 

60.0 
3.0 

°C/W 

Operating  junction  temperature  range 

Tj 

-65  to +150 

°C 

Storage  temperature  range 

TSTG 

-65  to +175 

°C 

NOTES: 

(1)  2.0ns  pulse  width,  f=1.0  KHz 

(2)  SOOus,  pulse  width,  1%  duty  cycle 

(3)  Thermal  resistance  from  junction  to  case  and  thermal  resistance  from  junction 
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RATINGS  AND  CHARACTERISTIC  CURVES  MBR1 535CT THRU  MBR1560CT 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 
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MBR1635  THRU  MBR1660 

SCHOTTKY  RECTIFIER 

Reverse  Voltage  -  35  to  60  Volts     Forward  Current  -  16.0  Amperes 


TO-220AC 
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Itaae  drop  X 


Dimensions  in  inches  and  (millimeters) 


 FEATURES 

♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classifications  94V-0 

♦  Metal  silicon  junction 
majority  carrier  conduction 

♦  Low  power  loss,  high  efficiency 

♦  High  current  capability,  low  forward  voltage  drop 

♦  High  surge  capability 

♦  Guardring  for  overvoltage  protection 

♦  For  use  in  low  voltage,  high  frequency  inverters,  free 
wheeling,  and  polarity  protection  applications 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.25"  (6.35mm)  from  case 

MECHANICAL  DATA 

Case:  JEDEC  TO-220AC  molded  plastic  body 
Terminals:  Lead  solderable  per  MIL-STD-750, 
Method  2026 
Polarity:  As  marked 
Mounting  Position:  Any 
Mounting  Torque:  0.5  in.  -  lbs.  max. 
Weight:  0.08  ounce,  2.24  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified 


SYMBOLS 

M  BR  1635 

MBR1645 

MBR1650 

UBR1660 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

35 

45 

50 

60 

Volts 

Maximum  working  peak  reverse  voltage 

Vrwm 

35 

45 

50 

60 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

35 

45 

50 

60 

Volts 

Maximum  average  forward  rectified  current  at  Tc=125°C 

l(AV) 

16.0 

Amps 

Peak  repetitive  forward  current  at  Tc=125°C 
(rated  Vr,  sq.  wave,20  KHz) 

Ifrm 

32.0 

Amps 

Peak  forward  surge  current, 
8.3ms  single  half  sine-wave 
superimposed  on  rated  load  (JEDEC  Method) 

Ifsm 

150.0 

Amps 

Peak  repetitive  reverse  surge  current  (note  1) 

Irrm 

1.0 

0.5 

Amps 

Maximum  instantaneous  forward  voltage  at:  (note  2) 
If=16A,  Tc=25°C 
If=16A,  Tc=125°C 

Vf 

0.63 
0.57 

0.75 
0.65 

Volts 

Maximum  instantaneous  reverse  current  at 
rated  DC  blocking  voltage                Tc=  25°C 
(NOTE  2)  Tc=125°C 

IR 

0.2 
40.0 

1.0 
50.0 

mA 

Voltage  rate  of  change  (rated  Vr) 

dv/dt 

10,000 

V/pS 

Maximum  typical  thermal  resistance  (note  3) 

Rejc 

1.5 

°CA/V 

Operating  junction  temperature  range 

Tj 

-65  to  +150 

°C 

Storage  temperature  range 

TSTG 

-65  to +175 

°C 

NOTES: 

(1)  2.0ns  pulse  width,  (=1.0  KHz 

(2)  Pulse  test:  300ns  pulse  width.  1%  duty  cycle 

(3)  Thermal  resistance  from  junction  to  case  per  leg 


297 


©  General  Instrument 


RATINGS  AND  CHARACTERISTIC  CURVES  MBR1 635  THRU  MBR1660 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE  PER  LEG 
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®  General  Instrument 

Power  Semiconductor  Division 


SBL1630CT  AND  SBL1640CT 


SCHOTTKY  RECTIFIER 

Reverse  Voltage  -  30  and  40  Volts    Forward  Current  -  16.0  Amperes 


TO-220AB 


FEATURES 


Dimensions  in  inches  and  (millimeters) 


♦  Plastic  package  has  Underwriters  Laboratory  Flammability 
Classifications  94V-0 

♦  Metal  silicon  junction,  majority  carrier  conduction 

♦  Low  power  loss, high  efficiency 

♦  High  current  capability, 
low  forward  voltage  drop 

♦  High  surge  capability 

♦  For  use  in  low  voltage,  high  frequency  inverters,  free 
wheeling,  and  polarity  protection  applications 

♦  Dual  rectifier  construction,  positive  center  tap 

♦  Guardring  for  overvoltage  protection 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.25"  (6.35mm)  from  < 


rier  conduction 


MECHANICAL  DATA 


Case:  JEDEC  TO-220AB  molded  plastic  body 
Terminals:  Lead  solderable  per  MIL-STD-750, 
Method  2026 
Polarity:  As  marked 
Mounting  Position:  Any 
Mounting  Torque:  5  in.  -  lbs.  max. 
Weight:  0.08  ounce,  2.24  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

SBL1630CT 

SBL1640CT 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

30 

40 

Volts 

Maximum  RMS  voltage 

Vrms 

21 

28 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

30 

40 

Volts 

Maximum  average  forward  rectified  current 
at  Tc=95°C 

l(AV) 

16.0 

Amps 

Peak  forward  surge  current,  8.3ms  single 
half  sine-wave  superimposed  on  rated  load 
(JEDEC  Method) 

Ifsm 

250.0 

Amps 

Maximum  instantaneous  forward  voltage 
per  leg  at  8.0A  (note  1) 

Vf 

0.55 

Volts 

Maximum  instantaneous  reverse  current  at  Tc=25°C 
rated  DC  blocking  voltage  per  leg  (note  1)  Tc=100°C 

IR 

0.5 
50.0 

mA 

Typical  thermal  resistance  per  leg  (note  2) 

Rojc 

2.0 

°GW 

Operating  junction  and  storage  temperature  range 

Tj,  TsTG 

-40  to +125 

°C 

NOTES: 

(1)  Pulse  test:  300ms  pulse  width,  1%  duty  cycle 

(2)  Thermal  resistance  from  junction  to  case  per  leg 
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RATINGS  AND  CHARACTERISTIC  CURVES  SBL1630CT  AND  SBL1640CT 
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FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 
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FIG.  3  -  TYPICAL  INSTANTANEOUS  FORWARD 
CHARACTERISTICS  PER  LEG 
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©  General  Instrument 

Power  Semiconductor  Division 


MBR2035CT  THRU  MBR2060CT 

SCHOTTKY  RECTIFIER 

Reverse  Voltage  -  35  to  60  Volts    Forward  Current  -  20.0  Amperes 


TO-220AB 


0  IBS  H  701 


Dimensions  in  inches  and  (millimeters) 


 FEATURES  

♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Dual  rectifier  construction,  positive  center  tap 

♦  Metal  silicon  junction,  ^fe^. 
majority  carrier  conduction  N^3J^ 

♦  Low  power  loss,  ^^v^V 
high  efficiency  XVs 

♦  High  current  capability,  low  forward  voltage  drop 

♦  High  surge  capability 

♦  Guardring  for  overvoltage  protection 

♦  For  use  in  low  voltage,  high  frequency  inverters,  free 
wheeling,  and  polarity  protection  applications 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.25"  (6.35mm)  from  case 

MECHANICAL  DATA 

Case:  JEDEC  TO-220AB  molded  plastic 

Terminals:  Leads  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  As  marked 

Mounting  Position:  Any 

Mounting  Torque:  5  in.  -  Ibs.max. 

Weight:  0.08  ounce,  2.24  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

MBR2035CT 

MBR204SCT 

MBR2050CT 

MBR2060CT 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

35 

45 

50 

60 

Volts 

Maximum  working  peak  reverse  voltage 

Vrwm 

35 

45 

50 

60 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

35 

45 

50 

60 

Volts 

Maximum  average  forward  rectified  current 
atTc=135°C 

l(AV) 

20.0 

Amps 

Peak  repetitive  forward  current  per  leg  at  Tc=135°C 
(rated  Vr,  sq.  wave  2.0  KHz) 

Ifrm 

20.0 

Amps 

Peak  forward  surge  current  8.3ms  single  half  sine- 
wave  superimposed  on  rated  toad  (JEDEC  Method) 

Ifsm 

150.0 

Amps 

Peak  repetitive  reverse  surge  current  (note  1) 

Irrm 

1.0 

0.5 

Amps 

Maximum  instantaneous       If=10A,  Tc=25°C 
forward  voltage  per  leg  at     If=10A,  Tc=125°C 
(NOTE  2)                             If=20A,  Tc=25°C 
If=20A,  Tc=125°C 

Vf 

0.57 
0.84 
0.72 

0.80 
0.70 
0.95 
0.85 

Volts 

Maximum  instantaneous  reverse  current  at 
rated  DC  blocking  voltage  per  leg  Tc=25°C 

Tc=125°C 

Ir 

0.1 
15.0 

0.15 
150.0 

mA 

Voltage  rate  of  change,  (rated  Vr) 

dv/dt 

10,000 

V/ns 

Typical  thermal  resistance  per  leg  (note  3) 

Rojc 

2.0 

"CA/V 

Operating  junction  temperature  range 

Tj 

-65  to  +150 

°C 

Storage  temperature  range 

TSTG 

-65  to +175 

NOTES: 

(1 )  2.0(is  pulse  width,  f=1  .OKHz 

(2)  Pulse  test:  300ns  pulse  width,  1%  duty  cycle 

(3)  Thermal  resistance  from  junction  to  case  per  leg  General  Instrument 
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RATINGS  AND  CHARACTERISTIC  CURVES  MBR2035CT  THRU  MBR2060CT 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT  PER  LEG 
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FIG.  3  -  TYPICAL  INSTANTANEOUS  FORWARD 
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Power  Semiconductor  Division 


SBL2030PT  AND  SBL2040PT 


SCHOTTKY  RECTIFIER 

Reverse  Voltage  -  30  and  40  Volts      Forward  Current  -  20.0  Amperes 


TO-247AD 


-J 


0306  (5->J 


3? 


— .  PHI? 
_l  Gtse 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classifications  94V-0 

♦  Metal  silicon  junction, 
majority  carrier  conduction 

♦  Low  power  loss,  high  efficiency 

♦  High  current  capability, 
low  forward  voltage  drop 

♦  High  surge  capability 

♦  For  use  in  low  voltage,  high  frequency  inverters,  free 
wheeling,  and  polarity  protection  applications 

♦  Dual  rectifier  construction,  positive  center-tap 

♦  Guardring  for  overvoltage  protection 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.17"  (4.3mm)  from  case 


MECHANICAL  DATA 


Case:  JEDEC  TO-247AD  molded  plastic  body 
Terminals:  Lead  solderable  per  MIL-STD-750, 
Method  2026 
Polarity:  As  marked 
Mounting  Position:  Any 
Mounting  Torque:  10  in.  -  lbs.  max. 
Weight:  0.2  ounce,  5.6  grams 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

SBL2030PT 

SBL2040PT 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

30 

40 

Volts 

Maximum  RMS  voltage 

Vrms 

21 

28 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

30 

40 

Volts 

Maximum  average  forward  rectified  current 
atTc=105°C 

l(AV) 

20.0 

Amps 

Peak  forward  surge  current,  8.3ms  single 
half  sine-wave  superimposed  on  rated  load 
(JEDEC  Method) 

Ifsm 

250.0 

Amps 

Maximum  instantaneous  forward  voltage 
per  leg  at  10.0A(note  1) 

Vf 

0.55 

Volts 

Maximum  instantaneous  current  at  Tc=25°C 
rated  DC  blocking  voltage  per  leg     (note  1)  Tc=100°C 

IR 

1.0 
50.0 

mA 

Typical  thermal  resistance  per  leg  (note  2) 

Rejc 

1.5 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-40  to  +125 

°C 

NOTES: 

(1)  Pulse  tesl:  300|js  pulse  width,  1%  duty  cyle 

(2)  Thermal  resistance  from  junction  to  case  per  leg 
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RATINGS  AND  CHARACTERISTIC  CURVES  SBL2030PT  AND  SBL2040PT 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 
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FIG.  3  -  TYPICAL  INSTANTANEOUS  FORWARD 
CHARACTERISTICS  PER  LEG 
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Power  Semiconductor  Division 


MBR2535CT  THRU  MBR2560CT 

SCHOTTKY  RECTIFIER 

Reverse  Voltage  -  35  to  60  Volts     Forward  Current  -  30.0  Amperes 


FEATURES 


TO-220AB 


• 


r-iap 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classifications  94V-0 

♦  Dual  rectifier  construction,  positive  center-tap 

♦  Metal  silicon  junction, 
majority  carrier  conduction 

♦  Low  power  loss, 
high  efficiency 

♦  High  current  capability,  low  forward  voltage  drop 

♦  High  surge  capability 

♦  For  use  in  low  voltage,  high  frequency  inverters,  free 
wheeling,  and  polarity  protection  applications 

♦  Guardring  for  overvoltage  protection 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.25"  (6.35mm)  from  case 


MECHANICAL  DATA 


Dimensions  in  inches  and  (millimeters) 


Case:  JEDEC  TO-220AB  molded  plastic  body 
Terminals:  Lead  solderable  per  MIL-STD-750, 
Method  2026 
Polarity:  As  marked 

Mounting  Position:  Any  Mounting  Torque:  5  in.  -  lbs.  max. 
Weight:  0.08  ounce,  2.24  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

MBR2535CT 

MBR2545CT 

MBR2550CT 

MBR2SB0CT 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

35 

45 

50 

60 

Volts 

Maximum  working  peak  reverse  voltage 

Vrwm 

35 

45 

50 

60 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

35 

45 

50 

60 

Volts 

Maximum  average  forward  rectified  current  at  Tc=130°C 

km 

30.0 

Amps 

Peak  repetitive  forward  current  per  leg  at  Tc=130°C 
(rated  Vr,  square  wave,  20  KHz) 

Ifrm 



30.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method) 

Ifsm 

150.0 

Amps 

Peak  repetitive  reverse  surge  current  (note  1) 

Irrm 

1.0  0.5 

Amps 

Maximum  instantaneous  forward  voltage  If=15.0A,Tc=25°C 
per  leg  at:  (note  2)                             If=1  5.0A,Tc=25°C 

If=  30A,  Tc=25°C 
lF=30A,  Tc=125°C 

Vf 

0.82 
0.73 

0.75 
0.65 

Volts 

Maximum  instantaneous  reverse  current  at 
rated  DC  blocking  voltage  per  leg  (note  2)  Tc=25°C 

Tc=125°C 

|R 

0.2 
40.0 

1.0 
50.0 

mA 

Maximum  thermal  resistance  (note  3) 

Rejc 

1.5 

°c/w 

Voltage  rate  of  change  (rated  Vr) 

dv/dt 

1000 

V/nS 

Operating  junction  temperature  range 

Tj 

-65  to  +150 

-c 

Storage  temperature  range 

Tstg 

-65  to +175 

°c 

NOTES: 

(1)  2.0us  pulse  width,  1=1.0  KHz 

(2)  Pulse  test:  300us  pulse  width,  1%  duty  cycle 

(3)  Thermal  resistance  from  junction  to  case  per  leg 
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RATINGS  AND  CHARACTERISTIC  CURVES  MBR2535CT  THRU  MBR2560CT 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT  PER  LEG 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 
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FIG.  3  -  TYPICAL  INSTANTANEOUS  FORWARD 
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®  General  Instrument 

Power  Semiconductor  Division 


MBR3035PT  THRU  MBR3060PT 

SCHOTTKY  RECTIFIER 

Reverse  Voltage  -  35  to  60  Volts     Forward  Current  -  30.0  Amperes 


TO-247AD 


X— J  -J 


~jT  SOW  SMS 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory  Flammability 
Classifications  94V-0 

♦  Dual  rectifier  construction,  positive  center-tap 

♦  Metal  silicon  junction, 
majority  carrier  conduction 

♦  Low  power  loss, 
high  efficiency 

♦  High  current  capability,  low  forward  voltage  drop 

♦  High  surge  capability 

♦  For  use  in  low  voltage,  high  frequency  inverters, 
free-wheeling,  and  polarity  protection  applications 

♦  Guardring  for  overvoltage  protection 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.17"  (4.3mm)  from  case 


3r-tap 

a  no  Hrr\n 


MECHANICAL  DATA 


Case:  JEDEC  TO-247AD  molded  plastic  body 
Terminals:  Lead  solderable  per  MIL-STD-750, 
Method  2026 
Polarity:  As  marked 
Mounting  Position:  Any 
Mounting  Torque:  10  in.-  lbs.  max. 
Weight:  0.2  ounce,  5.6  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

MBR303SPT 

MBR3045PT 

MBR30S0PT 

MBR3060PT 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

35 

45 

50 

60 

Volts 

Maximum  working  peak  reverse  voltage 

Vrwm 

35 

45 

50 

60 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

35 

45 

50 

60 

Volts 

Maximum  average  forward  rectified  current 

(SEE  FIG.  1) 

l(AV) 

30.0 

Amps 

Peak  repetitive  forward  current  per  leg  at  Tc=105°C 
(rated  Vr,  square  wave,  20  KHz) 

Ifrm 

30.0 

Amps 

Peak  forward  surge  current,  8.3ms  single 
half  sine-wave  superimposed  on  rated  load 
(JEDEC  Method) 

Ifsm 

200.0 

Amps 

Peak  repetitive  reverse  surge  current  (note  2) 

Irsm 

2.0 

1.0 

Amps 

Maximum  instantaneous  forward  voltage 
per  leg  at:                If=20A,  Tc=25°C 
(NOTE  1)                    If=20A,  Tc=125°C 
lF=30A,  Tc=25°C 
lF=30A,  Tc=125°C 

Vf 

0.60 
0.76 
0.72 

0.75 
0.65 

Volts 

Maximum  instantaneous  reverse  current 

at  rated  DC  blocking  voltage  Tc=25°C 

per  leg  (note  2)  Tc=125°C 

IR 

1.0 
60.0 

5.0 
100.0 

mA 

Maximum  thermal  resistance  (note  3) 

FtoJC 

1.4 

°C/W 

Voltage  rate  of  change  at  (rated  Vr) 

dv/dt 

10,000  1,000 

V/ns 

Operating  junction  temperature  range 

Tj 

-65  to +150 

°C 

Storage  temperature  range 

Tstg 

-65  to  +175 

°c 

NOTES: 

(1)  2.0ns  pulse  width,  f=1.0  KHz 

(2)  Puise  test:  3oous  puise  width,  1%  duty  cycle  (Hj  General  Instrument 

(3)  Thermal  resistance  from  junction  to  case  per  leg  307  Power  Semiconductor  Division 


FIG.  3  -  TYPICAL  REVERSE  CHARACTERISTICS  PER  LEG 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE  PER  LEG 
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SBL3030PT  AND  SBL3040PT 


SCHOTTKY  RECTIFIER 

Reverse  Voltage  -  30  and  40  Volts     Forward  Current  -  30. 0  Amperes 


TO-247AD 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classifications  94V-0 

♦  Metal  to  silicon  rectifier, 
majority  carrier  conduction 

♦  Low  power  loss, 
high  efficiency 

♦  High  current  capability, 
low  forward  voltage  drop 

♦  High  surge  capability 

♦  For  use  in  low  voltage,  high  frequency  inverters,  free 
wheeling,  and  polarity  protection  applications 

♦  Dual  rectifier  construction,  positive  center-tap 

♦  Guardring  for  overvoltage  protection 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.17"  (4.3mm) 


MECHANICAL  DATA 


Case:  JEDEC  TO-247AD  molded  plastic  body 

Terminals:  Lead  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  As  marked 

Mounting  Torque:  10  in.  -  lbs.  max. 

Mounting  Position:  Any 

Weight:  0.2  ounce,  5.6  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25DC  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

SBL3030PT 

SBL3040PT 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

30 

40 

Volts 

Maximum  RMS  voltage 

Vrms 

21 

28 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

30 

40 

Volts 

Maximum  average  forward  rectified  current 
atTc=100°C 

l(AV) 

30.0 

Amps 

Peak  forward  surge  current,  8.3ms  single 
half  sine-wave  superimposed  on  rated  load 
(JEDEC  Method) 

Ifsm 



Amps 

Maximum  instantaneous  forward  voltage 
per  leg  at  15A(notei) 

Vf 

0.55 

Volts 

Maximum  instantaneous  reverse  current  at  Tc=25°C 
rated  DC  blocking  voltage  per  leg  (note  1)  Tc=100°C 

IR 

1.0 
75.0 

mA 

Typical  thermal  resistance  (note  2) 

Ftejc 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-40  to +125 

°c 

NOTES: 

(1)  Pulse  test:  300>s  pulse  width,  1%  duty  cycle 

(2)  Thermal  resistance  from  junction  to  case  per  leg 
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RATINGS  AND  CHARACTERISTIC  CURVES  SBL3030PT  AND  SBL3040PT 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 
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FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT  PER  LEG 
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FIG.  3  -  TYPICAL  INSTANTANEOUS  FORWARD 
CHARACTERISTICS  PER  LEG 
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®  General  Instrument 


SD241 P 


SCHOTTKY  RECTIFIER 

Reverse  Voltage  -  45  Volts    Forward  Current  -  30.0  Amperes 


TO-247AD 


4 


6 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classifications  94V-0 

♦  Dual  rectifier  construction,  positive  center-tap 

♦  Metal  silicon  junction,  majority  carrier 
conduction 

♦  Low  power  loss, 
high  efficiency 

♦  High  current  capability, 
low  forward  voltage  drop 

♦  High  surge  capability 

♦  For  use  in  low  voltage,  high  frequency  inverters,  free 
wheeling,  and  polarity  protection  applications 

♦  Guardring  for  overvoltage  protection 

♦  High  temperature  soldering  guaranteed: 
250°C,  0.17"  (4.3mm)  from  case  for  10  seconds 


MECHANICAL  DATA 


Case:  JEDEC  TO-247AD  molded  plastic  body 
Terminals:  Lead  solderable  per  MIL-STD-750, 
Method  2026 
Polarity:  As  marked 
Mounting  Position:  Any 
Mounting  Torque:  10  in.  -  lbs.  max. 
Weight:  0.2  ounce,  5.6  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

SD241P 

UNITS 

Maximum  repetitive  peak  reverse  voltage  at  Tc=25°C 

Vrrm 

45 

Volts 

Maximum  blocking  voltage  at  Tc=25°C 

Vdc 

45 

Volts 

Maximum  working  peak  reverse  voltage 

Vrwm 

35 

Volts 

Maximum  average  forward  rectified  current 
atTc=105°C 

l(AV) 

30.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method) 

IFSM 

400.0 

Amps 

Peak  repetitive  reverse  surge  current  (note  1) 

2.0 

Amps 

Maximum  instantaneous  forward  voltage          If=10A,  Tc=125°C 
per  leg  at  (note  2)                                      If=20A,  Tc=125°C 

Vf 

0.47 
0.60 

Volts 

Maximum  instantaneous  reverse  current 
reverse  voltage  per  leg  at  Vr=35V  (note  2)  Tc=25°C 

Tc=125°C 

|R 

1.0 
100.0 

mA 

Voltage  rate  of  change  at  Vr=35V 

dv/dt 

10,000 

V/us 

Maximum  thermal  resistance  (note  3) 

Rejc 

1.4 

°C 

Operating  junction  temperature  range 

Tj 

-65  to  +150 

°c 

Storage  temperature  range 

TSTG 

-65  to +175 

°c 

NOTES: 

(1)  2.0us  pulse  width,  f=1.0  KHz 

(2)  Pulse  test:  300ns  pulse  width,  1%  duty  cycle 

(3)  Thermal  resistance  from  junction  of  case  per  leg 
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©  General  Instrument 


RATINGS  AND  CHARACTERISTIC  CURVES  SD241P 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 


o 

cc  lu 
< 

>  UJ 

Si 
si 

LU 

o 
< 
cc 


I  I  I  I  I  I 

RESISTIVE  OR  INDUCT  VE  LOAD 


50  100 
CASE  TEMPERATURE.  °C 


150 


cc 

□ 
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®  General  Instrument 

Power  Semiconductor  Division 


MBR4035PT  THRU  MBR4060PT 

SCHOTTKY  RECTIFIER 

Reverse  Voltage  -  35  to  60  Volts      Forward  Current  -  40.0  Amperes 


TO-247AD 


FEATURES 


SB" 


> 

>-»' 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classifications  94V-0 

♦  Dual  rectifier  construction,  positive  center-tap 

♦  Metal  silicon  rectifier, 
majority  carrier  conduction 

♦  Low  power  loss, 
high  efficiency 

♦  High  current  capability,  low  forward  voltage  drop 

♦  High  surge  capability 

♦  For  use  in  low  voltage,  high  frequency  inverters,  free 
wheeling,  and  polarity  protection  applications 

♦  Guardring  for  overvoltage  protection 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds,  0.17"  (4.3mm)  from  case 


>sitive  center-tap 


MECHANICAL  DATA 


Dimensions  in  inches  and  (millimeters) 


Case:  JEDEC  TO-247AD  molded  plastic  body 
Terminals:  Lead  solderable  per  MIL-STD-750, 
Method  2026 
Polarity:  As  marked 
Mounting  Position:  Any 
Mounting  Torque:  10  in.  -  lbs.  max. 
Weight:  0.2  ounce,  5.6  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

MBR4035PT 

MBR4045PT 

MBR4050PT 

MBR4060PT 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

35 

45 

50 

60 

Volts 

Maximum  working  peak  reverse  voltage 

Vrms 

35 

45 

50 

60 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

35 

45 

50 

60 

Volts 

Maximum  average  forward  rectified  current 
atTc=125"C 

l(AV) 

40.0 

Amps 

Peak  repetitive  forward  current  per  leg  at  Tc=120°C 
(rated  Vr  square  wave,  20  KHz) 

Ifrm 

40.0 

Amps 

Peak  forward  surge  current,  8.3ms  single  half  sine- 
wave  superimposed  on  rated  load  (JEDEC  Method) 

Ifsm 

400.0 

Amps 

Peak  repetitive  reverse  surge  current  (notei) 

Irrm 

2.0 

1.0 

Amps 

Maximum  instantaneous  forward  voltage 
per  leg  at                      If=20A,  Tc=25°C 
(NOTE  2)                          If=20A,  Tc=1 25°C 
lF=40A,  Tc=25°C 
lF=40A,  Tc=125°C 

Vf 

0.70 
0.60 
0.80 
0.75 

0.72 
0.62 

Volts 

Maximum  instantaneous  reverse  current  at  Tc=25°C 
rated  DC  blocking  voltage  per  leg  (NOTE  2)  Tc=125°C 

Ir 

10.0 
100.0 

mA 

Typical  thermal  resistance  per  leg  (note  3) 

Rojc 

1.2 

°C/W 

Voltage  rate  of  change  (rated  Vr) 

dv/dt 

10,000  1,000 

Whs 

Operating  junction  temperature  range 

Tj 

-65  to +150 

°c 

Storage  temperature  range 

TSTG 

-65  to +175 

°c 

NOTES: 

(1)  2.0ms  pulse  width.  f=1.0  KHz 

(2)  Pulse  test:  300ns  pulse  width,  1%  duty  cycle 

(3)  Thermal  resistance  from  junction  to  case  per  leg 
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RATINGS  AND  CHARACTERISTIC  CURVES  MBR4035PT  THRU  MBR4060PT 
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FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK  FORWARD 
SURGE  CURRENT  PER  LEG 


100 


NUMBER  OF  CYCLES  AT  60  Hz 


FIG.  3  -  TYPICAL  REVERSE  CHARACTERISTICS 
PER  LEG 


FIG.  4  -  TYPICAL  REVERSE  CHARACTERISTICS 
PER  LEG 


0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0  1.1  1.2 


INSTANTANEOUS  FORWARD  VOLTAGE, 
VOLTS 


0.001 


—  MBR3035PTMBR3045PT_ 
—  —  —  MBR3050PT  &  MBR3060PT 


0  20  40  60  80  100  120  140 
PERCENT  OF  RATED  PEAK  REVERSE  VOLTAGE,  % 


FIG  .  6  -  TYPICAL  TRANSIENT  THERM  AL  IMPEDANCE 


REVERSE  VOLTAGE,  VOLTS 


®  General  Instrument 

Power  Semiconductor  Division 


©  General  Instrument 

Power  Semiconductor  Division 


SUPERECTIFIERS 
0.25  TO  3.0  AMPERES 
50  VOLTS  TO  4000  VOLTS 


i 
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INTRODUCTION  TO  SUPERECTIFIER 


General  Instrument  superectifier  is  exactly  that  a  super  rectifier.  There  is  nothing  else  in  the  world  like  it.  This  is  the  most 
cost  effective  and  highly  reliable  device  on  the  market  which  is  the  result  of  the  combination  of  Patented  Technologies. 
No  other  0.25  to  3.0  Ampere  rectifiers  of  any  kind  -  plastic,  glass,  or  metal  -  can  match  (or  even  approach) 
SUPERECTIFIER'S  combination  of  features...  the  result  of  General  Instrument's  unique  glass-plastic  construction: 

*  Brazed  at  greater  than  600°C  at  both  leads  and  die;  eliminates  all  soft  solders 

♦  Exclusive  UL  recognized  flame-retardant  epoxy  molding  compound  rated  94V-0,  the  highest  available 

♦  Patented  glass  passivation 

♦  Reliability  proved  equal  to  military  requirements 

*  Hermetically  sealed  construction 

*  High  temperature  Soldering  Guaranteed:  350°C/10  second/0.375",  (9.5  mm)  lead  length  at  5  lbs  (2.25  kg)  tension 

In  cell  construction,  most  other  rectifiers  rated  up  to  3.0  Amperes  are  soft  soldered  or  are  only  pressure  contacted  and 
silastic  passivated.  SUPERECTIFIER  uses  a  patented  brazed  construction  and  glass  passivation  to  seal  its  junction 
hermetically.  In  device  encapsulation,  again  SUPERECTIFIER  is  the  only  one  that  won't  go  in  flames.  It  is  one  of  the 
few  rectifiers  using  an  exclusive  flame-RETARDANT  molding  compound,  with  UL  rating  of  UL94V-0,  the  highest  rating 
available.  In  summary,  SUPERECTIFIER  is  the  world's  only  rectifier  with  totally  brazed  construction,  with  a  patented 
glass  passivated  junction,  flame-retardant  molding  encapsulation  and  meets  the  most  stringent  reliability  requirements. 

The  attributes  of  these  devices  lend  themselves  to  a  wide  variety  of  end  markets.  Specifically  its  strength  in  durability. 
They  can  withstand  the  harsh  environment  of  the  automotive  world,  the  long  term  reliability  and  specialized  electrical 
performance  requirements  of  the  computer,  consumer  and  telecommuniction  markets. 

We  offer  this  construction  in  standard,  fast  recovery,  and  Ultrafast  types  in  both  axial  and  suriace  mount  packages. 
Package  Design 

The  small  size  of  the  superectifier  with  its  capability  up  to  3.0  Amperes  permits  packing  densities  in  electronic  assem- 
blies and  equipment,  while  increasing  reliability.  Only  high  temperature  brazing  operations  are  used  to  withstand  the 
600"C  required  to  melt  ant  fuse  the  glass.  The  technique  eliminates  solder  construction  and  tremendously  enhances 
mechanical  strength  and  temperature  cycling  capability,  increasing  operating  and  storage  temperature  range  while 
reducing  thermal  resistance. 


For  additional  information  please  see 
the  application  note  "Superectifier  Designs  Bring  a  New  Level  of  Reliability,"  (pg.  518). 
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CROSS  SECTIONS  OF  SUPERECTIFIER  CONSTRUCTION 


SUPERECTIFERS 
(GL41/RGL41/EGL41) 


COMPLETELY, 
ENCAPSULATED 
BRAZED 
CONSTRUCTION 


MOLY  SLUG 

SOLID  BRAZING.  LOW  RESISTANCE. 
EXCELLENT  SURGE  CAPABILITIES. 
BRAZING  TEMP.  >6O0'C 

SOLDER  PLATED 
R  DISK 


SUPERECTIFERS 
(GF1) 


SOLID  BRAZING.  LOW  RESISTANCE, 
MOLY  SLUG      EXCELLENT  SURGE  CAPABILITIES. 
BRAZED  TEMP.  »600'C 


CONSTRUCTION 


UL  RECOGNIZED  FLAME- 
SILICON      RETARDANT  MOLDING 
DIE  COMPOUND  (UL94V-0) 


UL  RECOGNIZIED  FLAME- 
RETARDANT  MOLDING 
COMPOUND  (94V-OJ 


SUPERECTIFERS 
(STD/FAST  REC./FER) 


SOLID  BRAZING.  LOW 
RESISTANCE,  EXCELLENT 
SURGE  CAPABILITIES 
BRAZED  TEMP.  >600'C 


CAVITY -FREE  (GLASS 
PASSfVATED  JUNCTION) 
COMPLETELY 
ENCAPSULATED 
BRAZED  CONSTRUCTION 


OPAQUE  GLASS 

MOLY  SLUGS 


UL  RECOGNIZED 
FLAM  E-RETARO  ANT  MOLDING 
COMPOUND  (UL94V-0) 


SUPERECTIFIER  PART  NUMBERING  SYSTEM 

All  parts  excluding  JEDEC  registered,  ProElectron  and  industry  standard  parts. 


1.  AXIAL 
AGPXXY  -  ZZZZ 

A  =  Type  Designator 
R  =  Recovery 
E  =  Enhanced  recovery 
"Blank"  =  Standard 

GP=  "Glass  Plastic" 

XX  =  Forward  Current 

02  =  0.2A 

08  =  0.8A 

10  =  1.0A 

15  =  1.5A 

30  =  3.0A 

Y  =  Reverse  Voltage 

A  =  50V 

B  =  100V 

D  =  200V 

G  =  400D 

J  =  600V 

K  =  800V 

T=  1300V 

M  = 1000V 


AGPXXY  -  ZZZZ 

Y  =  Reverse  Voltage  (cont'd) 

N  = 1100V 
Q  =  1200V 

V  = 1400V 
W  =  1500V 

Y=  1600V 

ZZZZ  =  Customer  specific  instructions 
(not  shown  in  databook) 


2.        SURFACE  MOUNT 
a)  MELF  (Superectifier) 

AGLXXY-ZZZZ 

A  =  Type  Designator 
R  =  Fast  Recovery 
"Blank"  =  Standard 
GL  =  Glass  Leadless 


2.        SURFACE  MOUNT 

a)  MELF  (Superectifier)  (cont'd) 
AGLXXY-ZZZZ 

XX  =  Foward  Current 
34  =  0.5A 

(in  DO-2131AA  mini-MELF) 
41  =1.0A(in  DO-213B  Melf) 

Y  =  Reverse  Voltage 

A  =  50V 

B  =  100  V 

D  =  200V 

G  =  400V 

J=  600V 

K=  800V 

M=  1000V 

ZZZZ  =  Customer  specific 
instructions  (not  shown  in 
databook) 

For  JEDEC  and  Pro  Electron  part 
numbers,  please  see  p/n  explanations 
on  page  2 


QUICK  GUIDE  TO  SUPERECTIFIERS 


'RGP02 

GP02 

GP250 

BA157GP* 

GL34A 

RGL34A 

GP08A 

GP10A 

1N3611GP 

1N4001GP 

1N4245GP 

•1N4933GP 

TYPE 

-12E  thru 

-20  thru 

-1  thru  -4 

TYPE 

thru 

thru 

thru 

thru 

thru 

thru 

thru 

thru 

thru 

-20E 

-40 

BY159GP 

GL34J 

•RGL34J 

GP08J 

GP10M 

1N3614GP 

1N4007GP 

1N4249GP 

'1N4937GP 

CASE 

DO204AL 

DO204AL 

DO204AL 

CASE 

DO204AL 

D0213AA 

D0213AA 

DO204AL 

DO204AL 

DO204AL 

DO204AL 

DO204AL 

DO204AL 

MA) 

0.5 

0.25 

0.25 

WA) 

0.5 

0.6 

0.8 

1.0 

1.0 

1.0 

1.0 

1.0 

<8Ta(X) 

55 

55 

75 

©Ta(°C) 

55 

55 

75 

100 

75 

55 

75 

55 

75 

Vr=1000(V) 

GI250-1 

Vr=50(V) 

GL34A 

RGL34A 

GP08A 

GP10A 

1N4001GP 

1N4933GP 

Vr=1200(V) 

RG02-12E 

Vr=100(V) 

GL34B 

RGL34B 

GP08B 

GP10B 

1 N4002GP 

1N4934GP 

Vr=1400(V) 

RG02-14E 

Vr=200(V) 

GL34D 

RGL34D 

GP08D 

GP10D 

1N3611GP 

1N4003GP 

1N4245GP 

1N4935GP 

Vr=1600(V) 

RG02-16E 

Vr=1800(V) 

RG02-18E 

Vr=400(V) 

BA157GP 

GL34G 

RGL34G 

GP08G 

GP10G 

1N3612GP 

1N4004GP 

1N4246GP 

1N4936GP 

Vr=2000(V) 

RG02-20E 

GP02-20 

GI250-2 

Vr=2500(V) 

GP02-25 

Vr=600(V) 

BA158GP 

GL34J 

RGL34J 

GP08J 

GP10J 

1N3613GP 

1N4005GP 

1N4247GP 

1N4937GP 

Vr=3000(V) 

GP02-30 

GI250-3 

Vr=800(V) 

BA159GP 

GP10K 

1N3614GP 

1N4006GP 

1N4248GP 

Vr=3500(V) 

GP02-35 

Vr=1000(V) 

BA159GP 

GP10M 

1N3957GP 

1N4007GP 

1N4249GP 

Vr=4000(V) 

GP02-40 

GI250-4 

Vr>1000(V) 

GP10N-Y 

SURGE(A) 

20 

15 

15 

SURGE(A) 

20 

10 

10 

25 

30 

30 

30 

25 

30 

Vf(V) 

1.8 

3.0 

3.5 

Vf(V) 

1.3 

1.2/1.3 

1.3 

1.3 

1.1 

1.1 

1.1 

1.2 

1.2 

•Fasl  Recovery 


QUICK  GUIDE  TO  SUPERECTIFIERS  (cont'd) 


TYPE 

1N492GP 

thru 
1N4948GP 

1N4383GP 

thru 
1N4586GP 

1N5059GP 

thru 
1N5062GP 

1N6478 

thru 
1N6484 

BYM10-50 
thru 
BY  M1 0-1 000 

BYM11-50 

thru 
BYM1 1-1000 

GL41A 

thru 
GL41Y 

RGL41A 

thru 
RGL41M 

GF1A 
thru 
GF1M 

•RGF1A 

thru 
RGF1M 

•RGP10A 

thru 
RGP10M 

CASE 

DO-204AL 

DO-204AC 

DO-204AC 

DO-213AB 

DO-213AB 

DO-213AB 

DO-213AB 

DO-213AB 

DO-214AB 

DO-214AB 

DO-204AL 

MA) 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

@Ta(C) 

55 

55 

55 

75  6  Tt 

75  0  Tt 

55  a  Tt 

75/100  m  Tt 

55  75  8  Tt 

125  75  m  TT 

120  75  9  Tl 

55 

Vr=50(V) 

1N6478 

BYM 10-50 

BYM  11-50 

GL41A 

RGL41A 

GF1A 

RGF1A 

RGP10A 

Vr=100(V) 

1N6479 

BYM  10- 100 

BYM11-100 

GL41B 

RGL41B 

GF1B 

RGF1B 

RGP10B 

Vr=200(V) 

1N4942GP 

1N4383GP 

1N5059GP 

1 N6480 

BYM  10-200 

BYM1 1-200 

GL41D 

RGL41D 

GF1D 

RGF1D 

RGP10D 

Vr=400(V) 

1N4944GP 

1N4384GP 

1N5060GP 

1N6481 

BYM10-400 

BYM1 1-400 

GL41G 

RGL41G 

GF1G 

RGF1G 

RGP10G 

Vr=600(V) 

1N4946GP 

1N4385GP 

1N5061GP 

1 N6482 

BYM  10-600 

BYM1 1-600 

GL41J 

RGL41J 

GF1J 

RGF1J 

RGP10J 

Vr=800(V) 

1M4947GP 

1N4585GP 

1N5062GP 

1 N6483 

BYM10-800 

BYM  11 -800 

GL41K 

RGL41K 

GF1K 

RGF1K 

RGP10K 

Vr=10OO(V) 

1N4948GP 

1N4586GP 

IN6484 

BYM10-1000 

BYM1 1-1000 

GL41M 

RGL41M 

GF1M 

RGF1M 

RGP10M 

Vr>1000(V) 

GL41T,  GL41Y 

SURGE(A) 

25 

50 

50 

30 

30 

30 

30 

30 

30 

30 

30 

Vf<V) 

1  3 

1.0 

1.2 

1.1 

1.1 

1.3 

1.1  / 1.2 

1.3 

1.1/1 .2 

1.3 

1.3 

•Fast  Recovery 


QUICK  GUIDE  TO  SUPERECTIFIERS  (cont'd) 


GP15A 

1N5391GP 

RGP15A' 

GP20A 

RGP20A 

RGP25A 

1N5624GP 

GP30A 

RGP30A* 

TYPE 

thru 

thru 

thru 

thru 

thru 

thru 

thru 

thru 

thru 

GP15M 

1N56399GP 

RGFP15M 

GP20J 

RGP20J 

RGP25M 

1N5627GP 

GP30M 

RGP30M 

CASE 

DO204AC 

DO204AC 

DO204AC 

GP20 

GP20 

DO201AD 

DO201AD 

DO201AD 

□O201AD 

lo(A) 

1.5 

1.5 

1.5 

2.0 

2.0 

2.5 

30 

3.0 

3.0 

«Ta('C) 

55 

55 

55 

55 

5  5 

55 

70 

55 

55 

Vr=50(V) 

GP15A 

1N5391GP 

RGP15A 

GP20A 

RGP20A 

RGP25A 

GP30A 

RGP30A 

Vr=100(V) 

GP15B 

1N5392GP 

RGP15B 

GP20B 

RGP20B 

RGP25B 

GP30B 

RGP30B 

Vr=200(V) 

GP15D 

1N5393GP 

RGP15D 

GP20D 

RGP20D 

RGP25D 

1N5624GP 

GP30D 

RGP30D 

Vr=300(V) 

1N5394GP 

GP15G 

1N5395GP 

RGP15G 

GP20G 

RGP20G 

RGP25G 

1N5625GP 

GP30G 

RGP30G 

Vr=500(V) 

1N5396GP 

Vr=600(V) 

GP15J 

1N5397GP 

RGP15J 

GP20J 

RGP20J 

RGP25J 

1 N5626GP 

GP30J 

RGP30J 

Vr=800(V) 

GP15K 

1N5398GP 

RGP15K 

RGP25K 

1N5627GP 

GP30K 

RGP30K 

Vr=100O(V) 

GP15M 

1N5399GP 

RGP15M 

RGP25M 

GP30M 

RGP30M 

SURGE(A) 

50 

50 

50 

65 

65 

65 

100 

125 

125 

Vf(V) 

1.1 

1  3 

1.1 

1.3 

1.3 

1.3 

1.0 

1.1 

1.3 

•Fast  Recovery 
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GI250-1  THRU  GI250-4 


HIGH  VOLTAGE  GLASS  PASSIVATED  JUNCTION  RECTIFIER 

Reverse  Voltage  -  1000  to  4000  Volts        Forward  Current  -  0.25  Ampere 


DO-204AL 


0.107(2.7)  . 
0.030  (2. 0)^ 
DM 


0.205(5.2) 

o  WO  (4  ti 


Dimensions  in  inches  and  (millimeters) 
*  Glass-plastic  encapsulation  technique  is  covered  by 
Patent  No.  3,996,602  and  brazed-lead  assembly  by  Patent  No.  3,930,306 


LTJEKB 


FEATURES 


♦  Plastic  package  has 
Underwriters  Laboratory  Flammability 

♦  High  temperature  metallurgically  bonded  construction 
Classification  94V-0 

♦  Glass  passivated  cavity-free  junctions 

♦  Capable  of  meeting  environmental  standards"' 
of  MIL-S-19500 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AL  molded  plastic  over  glass  body 
Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.012  ounce,  0.3  gram 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

GI250-1 

GI2S0-2 

GI2S0-3 

GI250-4 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

1000 

2000 

3000 

4000 

Volts 

Maximum  RMS  voltage 

Vrms 

700 

1400 

2100 

2800 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

1000 

2000 

3000 

4000 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=75°C 

l(AV) 

0  .25 

Amp 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  at  Ta=75°C  (JEDEC  Method) 

Ifsm 

15.0 

Amps 

Maximum  instantaneous  forward  voltage  at  0.25A 

Vf 

3.5 

Volts 

Maximum  DC  reverse  current                   Ta  =25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

IR 

5.0 
50.0 

HA 

Typical  reverse  recovery  time  (note  1) 

trr 

2.0 

US 

Typical  junction  capacitance  (NOTE2) 

Cj 

3.0 

PF 

Typical  thermal  resistance  (note  3) 

RejA 

130.0 

"C/W 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-65  to +175 

°c 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A.  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length,  P.C.B.  mounted 
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RATINGS  AND  CHARACTERISTIC  CURVES  GI250-1  THRU  GI250-4 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 
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FIG.  3  -  TYPICAL  INSTANTANEOUS  FORWARD 
CHARACTERISTICS 
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FIG.  4  -  TYPICAL  REVERSE  CHARACTERISTICS 
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GP02-20  THRU  GP02-40 


HIGH  VOLTAGE  GLASS  PASSIVATED  JUNCTION  RECTIFIER 

Reverse  voltage  -  2000  to  4000  Volts        Forward  Current  -  0.25  Ampere 


DO-204AL 


0  '00(4  fj 


Dimensions  in  inches  and  (millimeters) 
*  Glass-plastic  encapsulation  technique  is  covered  by 
Patent  No.  3,996.602  and  brazed-lead  assembly  by  Patent  No.  3,930,306 


FEATURES 


♦  Plastic  package  has 
Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  High  temperature  metallurgical^ 
bonded  construction 

♦  Glass  passivated  cavity-free  junctions 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AL  molded  plastic  over  glass  body 
Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.012  ounce,  0.3  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25"C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

GP02 
-20 

GP02 
-25 

GP02 
■30 

GP02 
■35 

GP02 
-40 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

2000 

2500 

3000 

3500 

4000 

Volts 

Maximum  RMS  Voltage 

Vrms 

1400 

1750 

2100 

2450 

2800 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

2000 

2500 

3000 

3500 

4000 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

l(AV) 

0.25 

Amp 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed  on  rated  load  at: 
(JEDEC  Method)  Ta=55°C 

Ifsm 

15.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

3.0 

Volts 

Maximum  DC  reverse  current            Ta=  25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

IR 

5.0 
50.0 

Typical  reverse  recovery  time  (note  1) 

trr 

2.0 

US 

Typical  junction  capacitance  (NOTE  2) 

Cj 

3.0 

PF 

Typical  thermal  resistance  (note  3) 

P.OJA 

130.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to  +175 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  1r=1.0A,  ln=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  lengths,  P.CB.  mounted 
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RGP02-12ETHRU  RGP02-20E 

GLASS  PASSIVATED  JUNCTION  FAST  SWITCHING  RECTIFIER 

Reverse  Voltage  -  1200  to  2000  Volts         Forward  Current  -  0.5  Ampere 


CASE  STYLE  GP10E 


0.P26  (0.66J 
0.023(0  581 


 FEATURES 

♦  Plastic  package  has 
Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  High  temperature  metallurgical^ 
bonded  construction 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  For  use  in  high  frequency  rectifier  circuits 

♦  Fast  switching  for  high  efficiency 

♦  Glass  passivated  cavity-free  junctions 

♦  0.5  Ampere  operation  at  Ta=55°C  with  no  thermal 
runaway 

♦  Typical  Ir  less  than  0.2uA 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


Dimensions  in  inches  and  (millimeters) 
*  Glass-plastic  encapsulation  technique  is  covered  by 
Patent  No.  3,996,602  and  brazed-lead  assembly  by  Patent  No.  3,930,306 


MECHANICAL  DATA 


Case:  Molded  plastic  over  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.012  ounce,  0.3  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

RGP02 
-12E 

RGP02 
-UE 

RGP02 
-16E 

RGP02 
-18E 

P.GP02 
-20E 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

1200 

1400 

1600 

1800 

2000 

Volts 

Maximum  RMS  voltage 

Vrms 

840 

980 

1120 

1260 

1400 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

1200 

1400 

1600 

1800 

2000 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  TA=55°C 

l(AV) 

0.5 

Amp 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method) 

Ifsm 

20.0 

Amps 

Maximum  instantaneous  forward  voltage  at  0.1  A 

Vf 

1.8 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=125°C 

Ir 

5.0 
50.0 

HA 

Maximum  reverse  recovery  time  (NOTE  1) 

trr 

300.0 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

5.0 

pF 

Typical  thermal  resistance  (note  3) 

RejA 
RejL 

65.0 
30.0 

'C/W 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-65  to  +175 

°c 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.SA,  Ir=1.0A,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead  at  0.375"  (9.5mm)  lead  length,  P.CB.  mounted 
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RATINGS  AND  CHARACTERISTIC  CURVES  RGP02-12E  THRU  RGP02-20E 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE  FIG- 2  "  MAXIMUM  NON-REPETITIVE  PEAK 


AMBIENT  TEMPERATURE,  °C  1  10  100 

NUMBER  OF  CYCLES  AT  60  Hz 
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 GL34ATHRU  GL34J  

SURFACE  MOUNT  GLASS  PASSIVATED  FAST  SWITCHING  JUNCTION  RECTIFIER 

Reverse  Voltage  -  50  to  600  Volts      Forward  Current  -  0.5  Ampere  


DO-213AA 


FEATURES 


i 


1st  band  denotes  type  and  potarity 
2cnd  band  denotes  voltage  type 


Dimensions  in  inches  and  (millimeters) 
*  Glass-plastic  encapsulation  technique  is  covered  by 
Patent  No.  3,996,602  and  brazed-end  cap  assembly  by  Patent  No.  3.930,306 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  For  surface  mount  applications 

♦  High  temperature  metallurgical^ 
bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  Fast  switching  for  high  efficiency 

♦  High  temperature  soldering  guaranteed: 
450°C/5  seconds  at  terminals.  Complete  device 
submersible  temperature  of  260°C  for  10  seconds  in 
solder  bath 


MECHANICAL  DATA 


Case:  JEDEC  D0213AA  molded  plastic  over  glass  body 
Terminals:  Plated  terminals,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Two  bands  indicate  cathode-end  -  1st  band 
denotes  device  type  and  2nd  band  denotes  repetitive  peak 
reverse  voltage  rating 
Mounting  Position:  Any 
Weight:  0.0014  ounce,  0.036  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

GL34A 

GL34B 

GL34D 

GL34G 

GL34J 

Polarity  color  bands  (2nd  Band) 

Gray 

Red 

Orange 

Yellow 

Green 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

Volts 

Maximum  average  forward  rectified  current 
at  Tt=75°C 

l(AV) 

0.5 

Amp 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method) 

IFSM 

10.0 

Amps 

Maximum  instantaneous  forward  voltage  at  0.5A 

Vf 

1.2 

1.3 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=125°C 

IR 

5.0 
50.0 

HA 

Maximum  full  load  reverse  current,  full  cycle 
average  at  Ta=55°C 

Ir(av) 

30.0 

MA 

Typical  reverse  recovery  time  (note  1) 

trr 

1.5 

US 

Typical  junction  capacitance  (note  2) 

Cj 

4.0 

pF 

Maximum  thermal  resistance  (note  3) 

(NOTE  4) 

FleJA 
Rarr 

150.0 
70.0 

-CAV 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

•65  to  +175 

"C 

NOTES: 

(1)  Reverse  recovery  lest  conditions  If=0.5A,  Ir=1.0A,  ln=0.25A 

(2)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient.  0.2  x  0.2"  (5.0  x  5.0mm)  copper  pads  to  each 

(4)  Thermal  resistance  from  junction  to  terminal,  0.2  x  0.2"  (5.0  x  5.0mm)  copper  pads  to  each 
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RATINGS  AND  CHARACTERISTIC  CURVES  GL34ATHRU  GL34J 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE  FORWARD  SURGE  CURRENT 


TERMINAL  TEMPERATURE,  °C 
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BA157GPTHRU  BA159GP 


GLASS  PASSIVATED  JUNCTION  FAST  SWITCHING  RECTIFIER 

Reverse  Voltage  -  400  to  1000  Volts        Forward  Current  -  0.5  Ampere 


DO-204AL 


0  107  12  7) 
OA. 


0  205  (5  2) 
0.160(4.1) 


Dimensions  in  inches  and  (millimeters) 
*  Glass-plastic  encapsulation  technique  is  covered  by 
Patent  No.  3.996,602  and  brazed-lead  assembly  by  Patent  No.  3,930,306 


FEATURES 


♦  Plastic  package  has 
Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  High  temperature  metallurgical^ 
bonded  construction 

♦  For  use  in  high  frequency  rectifier  circuits 

♦  Fast  switching  for  high  efficiency 

♦  Glass  passivated  cavity-free  junction 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  0.5  Ampere  operation  at  Ta=55°C  with  no  thermal 
runaway 

♦  Typical  Ir  less  than  0.1  \xA 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AL  molded  plastic  over  glass  body 
Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.012  ounce,0.3  gram 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

BA 1S7GP 

BA158GP 

BA  159DGP 

BA  159GP 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

l(AV) 

0.5 

Amp 

Peak  forward  surge  current 

1 0ms  single  half  sine-wave  superimposed 

on  rated  load  at  Ta=25°C 

Ifsm 

20.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

1.5 

Volts 

Maximum  DC  reverse  current 

at  rated  DC  blocking  voltage  Ta=25°C 

Ir 

5.0 

HA 

Maximum  reverse  recovery  time  (note  1) 

trr 

150 

250 

500 

500 

ns 

Typical  junction  capacitance  (NOTE  2) 

Cj 

15.0 

PF 

Typical  thermal  resistance  (note  3) 

P.0JA 

55.0 

"CAN 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to +175 

X 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  |R=1.0A,  Irr=0.25A 

(2)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375-  (9.5mm)  lead  length,  P.C.B.  mounted 
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RATINGS  AND  CHARACTERISTIC  CURVES  BA157GPTHRU  BA159GP 
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FIG.  4  -  TYPICAL  JUNCTION  CAPACITANCE 

:tJ=25-c 

If=1.0MHz 
-Vsig=50mVp-p 


10 

REVERSE  VOLTAGE,  VOLTS 


100 


» General  Instrument 


RGL34A  THRU  RGL34J 


SURFACE  MOUNT  GLASS  PASSIVATED  JUNCTION  FAST  SWITCHING  RECTIFIER 

Reverse  Voltage  -  50  to  600  Volts  Forward  Current  -  0.5  Ampere  


DO-213AA 


1st  band  denotes  type  and  polarity 


U*-U1- 0.008  (0.20) 


Dimensions  in  inches  and  (millimeters) 
*  Glass-plastic  encapsulation  technique  is  covered  by 
Patent  No.3,996,602  and  brazed-lead  assembly  by  Patent  No.3,930,306 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  For  surface  mount  applications 

♦  High  temperature  metallurgical^  bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  Fast  switching  for  high  efficiency 

♦  High  temperature  soldering  guaranteed: 
450°C/5  seconds  at  terminals.  Complete  device 
submersible  temperature  of  260°C  for  10  seconds  in 
solder  bath 

MECHANICAL  DATA 

Case:  JEDEC  D0213AA  molded  plastic  over  glass  body 
Terminals:  Plated  terminals,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Two  bands  indicate  cathode  end  -  1  st  band 
denotes  device  type  and  2nd  band  denotes  repetitive  peak 
reverse  voltage  rating 
Mounting  Position:  Any 
Weight:  0.0014  ounce,  0.036  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°°C  ambient  temperature  unless  otherwise  specified. 


Fast  switching  device:  1st  band  is  Red 

SYMBOLS 

RCL34A 

RGL34B 

RGL34D 

RGL34G 

RGL34J 

UNITS 

Polarity  color  bands  (2nd  Band) 

Gray 

Red 

Orange 

Yellow 

Green 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

Volts 

Maximum  DC  blocking  voltage 

Voc 

50 

100 

200 

400 

600 

Volts 

Maximum  average  forward  rectified  current 
at  Tt=55°C 

l(AV) 

0.5 

Amp 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method) 

Ifsm 

10.0 

Amps 

Maximum  instantaneous  forward  voltage  at  0.5A 

Vf 

1.3 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=125°C 

IR 

5.0 
50.0 

uA 

Maximum  full  load  reverse  current,  full  cycle 
average  Ta=55°C 

Ir(av) 

30.0 

uA 

Maximum  reverse  recovery  time  (note  1) 

trr 

150 

250 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

4.0 

pF 

Maximum  thermal  resistance  (note  3) 

(NOTE  4) 

Rgja 
RejT 

150.0 
70.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to  +175 

NOTES. 

(1)  Reverse  recovery  test  conditions  !f=0.5A,  Ir=1  .OA,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient,  0.2  x  0.2"  (5.0  x  5.0mm)  copper  pads  to  each  terminal 

(4)  Thermal  resistance  from  junction  to  terminal,  0.2  x  0.2"  (5.0  x  5.0mm)  copper  pads  to  each  terminal 
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RATINGS  AND  CHARACTERISTIC  CURVES  RGL34A  THRU  RGL34J 


FIG.  1  -  FORWARD  CURRENT 
DERATING  CURVE 
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FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 
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FIG.  3  -  TYPICAL  INSTANTANEOUS 
FORWARD  CHARACTERISTICS 


FIG.  4  -  TYPICAL  REVERSE  CHARACTERISTICS 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 


10 


l 

=25°C 
1 .0  MHz 

f= 

—  V 

51  g  = 

TV 

P 

■P 

10 

REVERSE  VOLTAGE,  VOLTS 


100 


330 


®  General  Instrument 
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GP08A  THRU  GP08J 


GLASS  PASSIVATED  JUNCTION  RECTIFIER 

Reverse  Voltage  -  50  to  600  Volts  Forward  Current  -  0.8  Ampere 


OQ-2IMAL 


0.107(2.7)  , 

0.080  (zor 

DM. 


028(0.71) 
DIA 


0.205  (5.2) 
0. 160  (4. 1) 


1.0  (2S.4) 
MIN. 


FEATURES 


♦  Plastic  package  has 
Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  High  temperature  metallurgical^ 
bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  0.8  Ampere  operation  at  Ta=55°C  with  no  thermal 
runaway 

♦  Typical  Ir  less  than  0.1  (aA 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


0  023  fO  58) 

Dimensions  in  inches  and  (millimeters) 
*  Glass-plastic  encapsulation  technique  is  covered  by 
Patent  No.3,996,602  and  brazed-lead  assembly  by  Patent  No.3.930,306 


MECHANICAL  DATA 


TIEIEE 


Case:  JEDEC  DO-204AL  molded  plastic  over  glass  body 
Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.012  ounce,  0.3  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

GP08A 

GPOSB 

GPOSD 

GP08G 

GP0SJ 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta  =55°C 

l(AV) 

0  .8 

Amp 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method)  at  Ta=55°C 

Ifsm 

25.0 

Amps 

Maximum  instantaneous  forward  voltage  at  0.8A 

Vf 

1.3 

Volts 

Maximum  full  load  reverse  current  full  cycle 
average  0.375"  (9.5mm)  lead  length  at  Ta=55°C 

Ir(av) 

30.0 

HA 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=125°C 

Ir 

5.0 
50.0 

HA 

Typical  reverse  recovery  time  (note  1) 

trr 

2.0 

us 

Typical  junction  capacitance  (note  2) 

Cj 

8.0 

pF 

Typical  thermal  resistance  (note  3) 

RejA 

55.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to +175 

°c 

NOTES: 

(1)  Measure  on  If  =0.5A,  Ir  =1.0A,  Irr  =  0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length,  P.CB.  mounted 
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1N3611GPTHRU  1N3614GP  AND  1N3957GP 


GLASS  PASSIVATED  JUNCTION  RECTIFIER 

Reverse  Voltage  -  200  to  1000  Volts      Forward  Current  -  1.0  Ampere 


- 


DO-204AL 


0.107(2.7} 
0.080  <2.<"~*1 
DM. 


0.028(0.71) 


ftgg  .5- 
0.160(4.1) 


LI 


Dimensions  in  inches  and  (millimeters) 
*  Glass-plastic  encapsulation  technique  is  covered  by 
Patent  No.  3,996,602  and  brazed-lead  assembly  by  Patent  No.  3,930,306 


 FEATURES  

♦  Plastic  package  has  Underwriters  Laboratory 


Flammability  Classification  94V-0 

♦  High  temperature  metallurgical^  bonded  construction 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  Glass  passivated  cavity-free  junction 

♦  1 .0  Ampere  operation  at  Ta=75°C  with 
no  thermal  runaway 

♦  Typical  Ir  less  than  0.1  nA 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 

MECHANICAL  DATA 

Case:  JEDEC  DO-204AL  molded  plastic  over  glass  body 
Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.012  ounce,  0.3  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25"C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

IN 
3611GP 

1N 
3612GP 

IN 
3613GP 

IN 
3614GP 

IN 
39S7GP 

UNITS 

*  Maximum  repetitive  peak  reverse  voltage 

Vrrm 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

140 

280 

420 

560 

700 

Volts 

*  Maximum  DC  blocking  voltage 

Vdc 

200 

400 

600 

800 

1000 

Amps 

*  Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=75°C 

Hm 

1.0 

Amps 

*  Peak  forward  surge  current 
8.3ms  single  half  sine-wave  superimposed 
on  rated  load  (JEDEC  Method) 

Ifsm 

30.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

1.0 

Voits 

*  Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=150°C 

Ir 

1.0 
300.0 

HA 

Typical  reverse  recovery  time  (note  1) 

trr 

2.0 

US 

Typical  junction  capacitance  (note  2) 

Cj 

8.0 

pF 

Typical  thermal  resistance  (note  3) 

Rsja 
RejL 

55.0 
25.0 

°CAV 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-65  to +175 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  lrr=0.25A 

(2)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead  at  0.375"  (9.5mm)  lead  length,  P.CB.  mounted 
*  JEDEC  registered  values 
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1N4001GPTHRU  1N4007GP 

GLASS  PASSIVATED  JUNCTION  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts      Forward  Current  -  1.0  Ampere 


DO-204AL 


J? 


0  i07j2..'l  . 
0.080(2.0} 


0  205, 5  2' 
0.160(4.1) 


Li 


FEATURES 


♦  Plastic  package  has 
Underwriters 
Laboratory  Flammability 
Classification  94V-0 

♦  High  temperature  metallurgical^ 
bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  Capable  of  meeting  envin 
MIL-S-19500 

♦  1 .0  Ampere  operation 
runaway 

♦  Typical  Ir  less  than  0.1  pA 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


Dimensions  in  inches  and  (millimeters) 
*  Glass-plastic  encapsulation  technique  is  covered  by 
Patent  No.  3,996,602  and  brazed-lead  assembly  by  Patent  No.  3,930,306 


 MECHANICAL  DATA  

Case:  JEDEC  DO-204AL  molded  plastic  over  glass  body 
Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.012  ounce,  0.3  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

IN 
4001 GP 

1N 
4002GP 

1N 
4003GP 

1N 
4004GP 

1N 
4005GP 

IN 
4006GP 

IN 
4007GP 

UNITS 

*  Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

*  Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

*  Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

*  Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=75°C 

l(AV) 

1.0 

Amp 

*  Peak  forward  surge  current 
8.3ms  single  half  sine-wave  superimposed 
on  rated  load  (JEDEC  Method) 

Ifsm 



30.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

1.1 

Volts 

*  Maximum  full  load  reverse  current,  full  cycle 
average  0.375"  (9.5mm)  lead  length  Ta=  75°C 

Ir(av) 

30.0 

HA 

*  Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=125°C 

Ir 

5.0 
50.0 

MA 

Typical  reverse  recovery  time  (NOTE  1) 

trr 

2.0 

US 

Typical  junction  capacitance  (note  2) 

Cj 

8.0 

PF 

Typical  thermal  resistance  (note  3) 

RejA 
RejL 

55.0 
25.0 

°C/W 

*  Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-65  to +175 

°c 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  |R=1.0A,  lrr=  0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length,  P.CB.  mounted 
•JEDEC  registered  values 
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RATINGS  AND  CHARACTERISTIC  CURVES  1N4001GPTHRU  1N4007GP 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 
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FIG.  3  -  TYPICAL  INSTANTANEOUS 
FORWARD  CHARACTERISTICS 
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FIG.  4 -TYPICAL  REVERSE  CHARACTERISTICS 
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1N4245GPTHRU  1N4249GP 

GLASS  PASSIVATED  JUNCTION  RECTIFIER 

Reverse  Voltage  -  200  to  1000  Volts       Forward  Current  -  1.0  Ampere 


DO-204AL 


4 


0.107(2.7)  fc 
0.080  (2.0)~ 
014. 


0.160(4.1) 


Dimension  in  inches  and  (millimeters) 
*  Glass-plastic  technique  is  covered  by 
Patent  No.3,996,602  and  brazed-lead  assembly  by  Patent  No.  3,930,306 


FEATURES 


♦  Plastic  package  has 
Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  High  temperature  metallurgically 
bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  1 .0  Ampere  operation  at  Ta=55°C  with  no  thermal 
runaway 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AL  molded  plastic  over  glass  body 
Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.012  ounce,  0.3  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 

SYMBOLS 

1N 
4245GP 

IN 
4246GP 

1N 
424TGP 

1N 
4248GP 

1N 
4249GP 

UNITS 

*  Maximum  repetitive  peak  reverse  voltage 

Vrrm 

200 

400 

600 

800 

1000 

Volts 

*  Maximum  RMS  voltage 

VRMS 

140 

280 

420 

560 

700 

Volts 

*  Maximum  DC  blocking  voltage 

Vdc 

200 

400 

600 

800 

1000 

Volts 

*  Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

l(AV) 

1.0 

Amp 

*  Peak  forward  surge  current 
8.3ms  single  half  sine-wave  superimposed 
on  rated  load  (JEDEC  Method) 

Ifsm 

25.0 

Amps 

*  Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

1.2 

Volts 

*  Maximum  full  load  reverse  current  full  cycle 
average  0.375"  (9.5mm)  lead  length  Ta=55°C 

Ir(av) 

50.0 

MA 

*  Maximum  reverse  current  at  rated  Ta=25°C 
DC  blocking  voltage  Ta=125°C 

IR 

1.0 
25.0 

uA 

Typical  junction  capacitance  (note  1 ) 

Cj 

8.0 

PF 

Typical  thermal  resistance  (note  2) 

Rbja 
RejL 

55.0 
25.0 

°CA/V 

*  Operating  junction  temperature  range 

Tj 

-65  to  +160 

°C 

*  Storage  temperature  range 

TSTG 

-65  to  +175 

°C 

©  General  Instrument 
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NOTES: 

(1)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(2)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead  at  0.375"  (9.5mm)  lead  length,  P.C.B. mounted 
*  JEDEC  registered  values 
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FIG.  5  ■  TYPICAL  JUNCTION  CAPACITANCE 
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1N4933GPTHRU  1N4937GP 

GLASS  PASSIVATED  JUNCTION  FAST  SWITCHING  RECTIFIER 

Reverse  Voltage  -  50  to  600  Volts      Forward  Current  -  1.0  Ampere 


J* 


DO-204AL 


0.107(2.7) 
0.080  {Z.O) 


■:■  2:z  ,5  2} 
0.160  (4.  t) 


FEATURES 


♦  Plastic  package  has 
Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  High  temperature  metallurgical^  be 

♦  Capable  of  meeting  environmental  st; 
MIL-S-19500 

♦  For  use  in  high  frequency  rectifier  circuits 

♦  Fast  switching  for  high  efficiency 

♦  Glass  passivated  cavity-free  junction 

♦  1 .0  Ampere  operation  at  Ta=75°C  with  no  thermal 
runaway 

♦  Typical  Ir  less  than  0.1  uA 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


Dimensions  in  inches  and  (millimeters) 
*  Glass-plastic  encapsulation  is  covered  by 
No.3.996.602  and  brazed-tead  assembly  by  Patent  No.  3.930.306 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AL  molded  plastic  over  glass  body 
Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.012  ounce,  0.34  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

1N 

4933GP 

IN 
4934GP 

IN 
4935GP 

1N 
4936GP 

IN 
4937GP 

UNITS 

*  Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

Volts 

*  Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

Volts 

*  Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

Volts 

*  Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=75°C 

l(AV) 

1.0 

Amp 

*  Peak  forward  surge  current 
8.3ms  single  half  sine-wave  superimposed 
on  rated  load  (JEDEC  Method) 

Ifsm 

30.0 

Amps 

*  Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

1.2 

Volts 

*  Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=125°C 

Ir 

5.0 
100.0 

uA 

*  Maximum  reverse  recovery  time  (note  1) 

trr 

200.0 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

15.0 

PF 

Typical  thermal  resistance  (note  3) 

RejA 

55.0 

°C/W 

"  Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-65  to  +175 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=1  .OA,  Vr=30  Volts 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length,  P.C.B.  mounted 
*  JEDEC  registered  values 
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®  General  Instrument 

Power  Semiconductor  Division 


1N4942GPTHRU  1N4948GP 


GLASS  PASSIVATED  JUNCTION  FAST 
SWITCHING  PLASTIC  RECTIFIER 

Reverse  Voltage  -  200  to  1000  Volts        Forward  Current 


1.0  Ampere 


DO-204AL 


0.107(2.7)  . 
0.080(2.0) 


0  205  (5.2) 
0.160(4.1) 


Dimensions  in  inches  and  (millimeters) 
*  Glass-plastic  encapsulation  technique  is  covered  by 
Patent  No.  3,996,602  and  brazed-lead  assembly  by  Patent  No,3,930,306 


FEATURES 


♦  Plastic  package  has 
Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  High  temperature  metallurgically  bonded  cons 

♦  For  use  in  high  frequency  rectifier  circuits 

♦  Fast  switching  for  high  efficiency 

♦  Glass  passivated  cavity-free  junction 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  1.0  Ampere  operation  at  Ta=55°C  with  no  thermal 
runaway 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  I 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AL  molded  plastic  over  glass  body 
Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.012  ounce,  0.3  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

IN 
4942GP 

IN 

4944GP 

IN 
4946GP 

IN 
4947GP 

IN 
494BGP 

UNITS 

*  Maximum  repetitive  peak  reverse  voltage 

Vrrm 

200 

400 

600 

800 

1000 

Volts 

"  Maximum  RMS  voltage 

Vrms 

140 

280 

420 

560 

700 

Volts 

*  Maximum  DC  blocking  voltage 

Vdc 

200 

400 

600 

800 

1000 

Volts 

*  Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

l(AV) 

1.0 

Amp 

*  Peak  forward  surge  current 
8.3ms  single  half  sine-wave  superimposed 
on  rated  load  (JEDEC  Method) 

Ifsm 

25.0 

Amps 

*  Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

1.3 

Volts 

*  Maximum  DC  reverse  current      Ta=  25°C 
at  rated  DC  blocking  voltage  Ta=150°C 

IR 

1.0 
200.0 

U.A 

*  Maximum  reverse  recovery  time  (note  1) 

trr 

150 

250 

500 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

15.0 

PF 

Typical  thermal  resistance  (note  3) 

R©JA 

55.0 

°C/W 

*  Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to +175 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  lF=0.5A,  Ir=1.0A,  trr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length,  P.C.B.  mounted 
•  JEDEC  registered  values 
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FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE  FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 


NUMBER  OF  CYCLES  AT  60  Hz 


FIG.  3  -  TYPICAL  INSTANTANEOUS  FORWARD 
CHARACTERISTICS 
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®  General  Instrument 

Power  Semiconductor  Division 


1N6478THRU  1N6484 


SURFACE  MOUNT  GLASS  PASSIVATED  JUNCTION  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts  Forward  Current  -1.0  Ampere 


DO-213AB 


1st  band  denotes  type  and  positive  end  (cattiode) 
2nd  band  denotes  voltage  type 

Dimensions  in  inches  and  (millimeters) 
*  Glass-plastic  encapsulation  technique  is  covered  by 
Patent  No.  3,996,602  and  brazed-lead  assembly  by  Patent  No.  3,930.306 


FEATURES 


♦  Plastic  package  has 
Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  For  surface  mount  applications 

♦  High  temperature  metallurgical^ 
bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  High  temperature  soldering  guaranteed: 
450°C/5  seconds  at  terminals. 

Complete  device  submersible  temperature  of 
265°C  for  10  seconds  in  solder  bath 


MECHANICAL  DATA 


Case:  JEDEC  DO-21 3AB  molded  plastic  over  glass  body 
Terminals:  Plated  terminals,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Two  bands  indicate  cathode  end  -  1st  band 
denotes  device  type  and  2nd  band  denotes  repetitive  peak 
reverse  voltage  rating 
Mounting  Position:  Any 
Weight:  0.0046  ounce,  0.116  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


Standard  recovery  time  device:  1st  band  is  White 

SYMBOLS 

IN 

6478 

IN 
6479 

1N 
6480 

1N 
6481 

1N 
6482 

1N 
6483 

1N 
6484 

UNITS 

Polarity  color  bands  (2nd  Band) 

Gray 

Red 

Orange 

Yellow 

Green 

Blue 

Violet 

*  Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

*  Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

*  Maximum  average  forward  rectified  current  at 

l(AV) 

1.0 

Amp 

*  Peak  forward  surge  current 
8.3ms  single  half  sine-wave  superimposed 
on  rated  load  at  Ta=75°C  (JEDEC  Method) 

Ifsm 

30.0 

Amps 

*  Maximum  instantaneous  forward  voltage  at  1  .OA 

Ta=25°C 
Ta=75°C 

Vf 

1.1 
1.0 

Volts 

*  Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=125°C 

Ir 

10.0 
200.0 

uA 

*  Maximum  full  load  reverse  current,  full  cycle 
average  at  Ta=75°C 

Ir(av) 

100.0 

toA 

*  Typical  junction  capacitance  (note  1) 

Cj 

8.0 

pF 

*  Maximum  thermal  resistance  (note  2) 

(NOTE  3) 

RejA 
RejT 

50.0 
20.0 

°C/W 

*  Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-65  to +175 

 I 

°C 

NOTES: 

(1 )  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(2)  Thermal  resistance  from  junction  to  terminal,  0.24  x  0.24"  (6.0  x  6.0mm)  copper  pads  to  each  terminal 

(3)  Thermal  resistance  from  junction  to  ambient,  0.24  x  0.24"  (6.0  x  6.0mm)  copper  pads  to  each  terminal 
•  JEDEC  Registered  Values 
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RATINGS  AND  CHARACTERISTIC  CURVES  1N6478THRU  1N6484 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 


o 

D 


a  I 

I 


3 
< 


1.0 
0.8 
0.6 
0.4 
0.2 


60 
RE 
IND 

■iz 

SISTIVE 
UCTIVE 

OR 
LOAD 

0      25      50     75     100    125    150  175 
TERMINAL  TEMPERATURE,  °C 


NUMBER  OF  CYCLES  AT  60  Hz 


FIG.  3  -  TYPICAL  INSTANTANEOUS 
FORWARD  CHARACTERISTICS 


FIG.  4  -  TYPICAL  REVERSE  CHARACTERISTICS 


Q 

I" 

3i 


0.01 


INSTANTANEOUS  FORWARD  VOLTAGE, 
VOLTS 
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Power  Semiconductor  Division 


GF1ATHRU  GF1M 


SURFACE  MOUNT  GLASS  PASSIVATED  JUNCTION  RECTIFIER 

Reverse  Voltage  -  SO  to  1000  Volts      Forward  Current  -  1.0  Ampere 


DO-214BA 


FEATURES 


0.0105(027) 
00065(0.17) 

t 

o.  t  ia  (3.00) 

\ 

0. 106  (3  69) 

I 

0.060(1.52} 

+ 

IS** 

0.030(0.76)  1 

0.226(5.74) 
0  196  (4  96) 

t 

i 

0  1 14  (2  90) 
0.094  (2  39) 

♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Ideal  for  surface  mount  automotive  applications 

♦  High  temperature  metallurgical^  bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  Built-in  strain  relief 

♦  Easy  pick  and  place 

♦  High  temperature  soldering  guara 
at  terminals 

♦  Complete  device  submersible  temperature  of  265°C  for 
10  seconds  in  solder  bath 


:  450°C/5  seconds 


MECHANICAL  DATA 


Dimensions  in  inches  and  (millimeters) 
*  Glass-plastic  encapsulation  technique  is  covered  by 
Patent  No.  3,996,602  and  brazed-lead  assembly  by  Patent  No.  3,930,306 


Case:  JEDEC  DO-214BA  molded  plastic  over  glass  body 
Terminals:  Solder  plated,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 

Mounting  Position:  Any 

Weight:  0.0048  ounces,  0.120  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 



SYMBOLS 

GF1A 

GF1B 

GF1D 

GF1G 

GF1J 

GF1K 

GF1M 

urn* 

Device  marking  code 

GA 

GB 

GD 

GG 

GJ 

GK 

GM 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

VrmS 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified  current 
atTi_=125°C 

l(AV) 

1.0 



Amp 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed  on 

rated  load  (JEDEC  Method) 

IFSM 

30.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1  .OA 

VF 

1.10 

1.20 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=125°C 

IR 

5.0 
50.0 

HA 

Typical  reverse  recovery  time  (note  1) 

trr 

2.0 

us 

Typical  junction  capacitance  (note  2) 

Cj 

15.0 

PF 

Typical  thermal  resistance  (note  3) 

Roja 
RejL 

80.0 
26.0 

°CAV 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-65  to  +175 

"C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A.  Ir=1.0A,  lrr=0.25A 

(2)  Measured  at  1.0  MHz  and  applied  Vr=4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead 
P.C.B.  mounted  on  0.2  x  0.2"  (5.0  x  5.0mm)  copper  pad  areas 
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i  General  Instrument 

Power  Semiconductor  Division 


BYM1 0-50  THRU  BYM10-1000 
GL41ATHRU  GL41Y 


SURFACE  MOUNT  GLASS  PASSIVATED  JUNCTION  RECTIFIER 

Reverse  Voltage  -  50  to  1600  Volts       Forward  Current  -  1.0  Ampere 


FEATURES 


= 


i 


-0.008,0.20, 


1st  band  denotes  type  end  positive  end  (cathode j 
2nd  band  denotes  voltage  type 

Dimensions  in  inches  and  (millimeters) 
*  Glass-plastic  encapsulation  technique  is  covered  by 
Patent  No.  3,996.602  and  brazed-end  cap  assembly  by  Patent  No.  3,930,306 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  For  surface  mount  applications  ™ 

♦  High  temperature  metallurgical^  bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  High  temperature  soldering  guaranteed: 
450°C/5  seconds  at  terminals.  Complete  device 
submersible  temperature  of  265°C  for  10  seconds 
in  solder  bath 




MECHANICAL  DATA 


Case:  JEDEC  DO-213AB  molded  plastic  over  glass  body 
Terminals:  Plated  terminals,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Two  bands  indicate  cathode-end  -1st  band 

denotes  device  type  and  2nd  band  denotes  repetitive  peak 

reverse  voltage  rating 

Mounting  Position:  Any 

Weight:  0.0046  ounce,  0.1 16  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


BYM10 

BYM10 

Standard  recovery  device:  1st  band  is  white 

SYMBOLS 

■50 

■100 

■200 

■400 

■600 

■800 

■1000 

UNITS 

GL41A 

GL41B 

GL41D 

GL41G 

GL41J 

GL41K 

GL41M 

GL41T 

GL41Y 

Polarity  color  bands  (2nd  Band) 

Gray 

Red 

Orange 

Yellow 

Green 

Blue 

Violet 

White 

Brown 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

1300 

1600 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

910 

1120 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

1300 

1600 

Volts 

Maximum  average  forward  rectified  current 

(SEE  FIG.1) 

l(AV) 

1.0 

Amp 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method) 

Ifsm 

30.0 

25.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

1.1 

1.2 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=125°C 

IR 

10.0 
50.0 

uA 

Maximum  full  load  reverse  current 
full  cycle  average  at  Ta=75°C 

Ir(av) 

30.0 

uA 

Typical  junction  capacitance  (note  1) 

Cj 

8.0 

PF 

Typical  thermal  resistance  (note  2) 

(NOTE  3) 

R©JA 

RejT 

75.0 
30.0 

°c/w 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-65  to +175 

-65  to  +150 

°c 

NOTES: 

(1 )  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Vdc 

(2)  Thermal  resistance  from  junction  to  ambient,  0.24  x  0.24"  (6.0  x  6.0mm)  copper  pads  to  each  terminal 

(3)  Thermal  resistance  from  junction  to  terminal,  0.24  x  0.24"  (6.0  x  6.0mm)  copper  pads  to  each  terminal 

:  J' 
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Power  Semiconductor  Division 


GP10ATHRU  GP10Y 


GLASS  PASSIVATED  JUNCTION  RECTIFIER 

Reverse  Voltage  -  50  to  1600  Volts        Forward  Current  -  1.0  Ampere 


DO-204AL 


0.107(2.7)  fc 
0  080{2.0r 


0205(5.2) 

otsonv 


Dimensions  in  inches  and  (millimeters) 
*  Glass-plastic  encapsulation  is  covered  by 
Patent  No.  3.996.602  and  brazed-lead  assembly  by  Patent  No.  3,930,306 


FEATURES 


♦  Plastic  package  has 
Underwriters 
Laboratory  Flammability 
Classification  94V-0 

♦  High  temperature  metallurgical^  bonded  construction' 

♦  Glass  passivated  cavity-free  junction 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  1.0  Ampere  operation  at  Ta=75°C  and  55°C 
with  no  thermal  runaway 

♦  Typical  Ir  less  than  0.1  nA 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AL  molded  plastic  over  glass  body 
Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.012  ounce,  0.3  gram 


MAXIMUM  RATINGS  AND  ELECT 


ARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

A  \  B  \   d[g|   j|»f|A»l   "I   0|   T   |  V  \w\y 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50  tO  1600  VoltS  (SEE  FIG.  5) 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  (see  fig.  1) 

l(AV) 

1.0 

Amp 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method) 

IFSM 

30.0 

25.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1  .OA 

VF 

1.1 

1.2  1.3 

Volts 

Maximum  full  load  reverse  current,  full  cycle 
average,  0.375"  (9.5mm)  lead  lengths  at  Ta=75°C 

Ir(av) 

30.0 

U.A 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=125°C 

Ir 

5.0 
50.0 

■oA 

Typical  reverse  recovery  time  (NOTE  1) 

trr 

2.0 

US 

Typical  junction  capacitance  (note  2) 

Cj 

8.0  7.0 

5.0 

pF 

Typical  thermal  resistance  (note  3) 

Rsja 

55.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to +175 

-65  to  +150 

°c 

NOTES: 

(1)  Reverse  recovery  test  condition:  If=0.5A,  1r=1.0A,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  lengths.  P.CB.  mounted 


®  General  Instrument 

349  Power  Semiconductor  Division 


RATINGS  AND  CHARACTERISTIC  CURVES  GP10A  THRU  GP10Y 


uj  q; 

0C  uj 

si 
V 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 
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FIG.  2  -  MAXIMUM  NON-REPETITIVE 
PEAK  FORWARD  SURGE  CURRENT 
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FIG.  3  -  TYPICAL  INSTANTANEOUS  FORWARD 
CHARACTERISTICS 


FIG.  4  -  TYPICAL  REVERSE 
CHARACTERISTICS 
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RGF1ATHRU  RGF1M 





SURFACE  MOUNT  GLASS  PASSIVATED  JUNCTION 
FAST  SWITCHING  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts       Forward  Current  -  1.0  Ampere 


DO-214BA 
MODIFIED  J-BEND 


FEATURES 


T 

00401101) 

i_ 


0.010510.27) 
0  0065(0.17) 

t 

0.1  IS  (300.1 
0  toe  (2  69) 

1_ 

\      .        *  ] 

t 

mm* 

0.226  (5.74) 
0.196(4.90) 

t  ; 

0  108(2.74)  w 

0098,2  49)  * 

A 

0.114(2.90) 

♦ 

*               0.094  (2.39) 

♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Ideal  for  surface  mount  automotive  applications 

♦  High  temperature  metallurgical^  bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  Built-in  strain  relief 
Easy  pick  and  place 
Fast  switching  for  high  efficiency 
High  temperature  soldering  guaranteed: 
450°C/5  seconds  at  terminals 
Complete  device  submersible  temperature  of 
265°C  for  10  seconds  in  solder  bath 


Dimensions  in  inches  and  (millimeters) 
*  Glass-plastic  encapsulation  technique  is  covered  by 
Patent  No.  3,996,602;  brazed-lead  assembly  by  Patent  No.  3,930,306 


MECHANICAL  DATA 


Case:  JEDEC  DO-214AB  molded  plastic  over  glass  body 
Terminals:  Solder  plated,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  < 
Mounting  Position:  Any 
Weight:  0.0048  ounce,  0.120  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

RGF1A 

RGF1B 

RGF1D 

RGF1G 

RGF1J 

RGF1K 

RGF1M 

UNITS 

Device  Marking  Code 

RA 

RB 

RD 

RG 

RJ 

RK 

RM 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified  current 
atTi_=120°C 

l(AV) 

1.0 

Amp 

Peak  forward  surge  current  8.3ms  single  half  sine- 
wave  superimposed  on  rated  load  (JEDEC  method) 

Ifsm 

30.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

1.30 

Volts 

Maximum  full  load  reverse  current, 

full  cycle  average,  Ta=55°C 

Ir(av) 

50.0 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=125°C 

Ir 

5.0 
100 

HA 

Maximum  reverse  recovery  time  (NOTE  1) 

trr 

150 

250 

500 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

8.5 

pF 

Typical  thermal  resistance  (note  3) 

RejA 
Rbjl 

85.0 
28.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-65  to +175 

°c 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  Vr=4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead 
P.C.B.  mounted  on  0.2  x  0.2"  (5.0  x  5.0mm)  copper  pad  areas 
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RATINGS  AND  CHARACTERISTIC  CURVES  RGF1ATHRU  RGF1M 


FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
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BYM1 1-50  THRU  BYM11-1000 
RGL41 ATHRU  RGL41M 


SURFACE  MOUNT  GLASS  PASSIVATED  JUNCTION  FAST  SWITCHING  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts      Forward  Current  -  1.0  Ampere  


DO-213AB 


FEATURES 


— 


 SOLDERABLE  ENDS  - 

-  1st  BAND 
2nd  BAND 


♦  Plastic  package  has  Underwriters  Laboratory  Flammability 
Classification  94V-0 

♦  Capable  of  meeting  environmental  standan 

♦  For  surface  mount  applications 

♦  High  temperature  metallurgical^  bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  Fast  switching  for  high  efficiency 

♦  High  temperature  soldering  guaranteed: 
450°C/5  seconds  at  terminals.  Complete  device  submersible 
temperature  of  260°C  for  10  seconds  in  solder  bath 


i 


1st  band  denotes  type  and  positive  end  (cathode) 
2nd  band  denotes  voltage  type 

Dimensions  in  inches  and  (millimeters) 
r  Glass-plastic  encapsulation  is  covered  by 


MECHANICAL  DATA 


Case:  JEDEC  DO-213AB  molded  plastic  over  glass  body 
Terminals:  Plated  terminals,  solderable  per  MIL-STD-750, 

Patent  No.  3.996,602  and  brazed-lead  assembly  to  Patent  No.  3,930.306  Method  2026 

Polarity:  Two  bands  indicate  cathode  end  -1  st  band  denotes  device 
type  and  2nd  band  denotes  repetitive  peak  reverse  voltage  rating 
Mounting  Position:  Any 
Weight:  0.0046  ounce,  0.116  gram 

 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

BYM11 

-50 

BYM11 
-100 

BYM11 
-200 

BYM11 
-400 

BYM11 
-600 

BYM11 
-BOO 

BYM11 
■1000 

UNITS 

Fast  switching  time  device:  1st  band  is  Red 

RGL 
41 A 

RGL 
41 B 

RGL 
41D 

RGL 
41G 

RGL 
41J 

RGL 
41K 

RGL 
41 M 

Polarity  color  bands  (2nd  Band) 

Gray 

Red 

Orange 

Yellow 

Green 

Blue 

Violet 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 
'  

800 

1000 

Volts 

Maximum  average  forward  rectified  current  at  Tt=55°C 

l(AV) 

1.0 

Amp 

Peak  forward  surge  current  8.3ms  single  half 
sine-wave  superimposed  on  rated  load  (JEDEC  Method) 

Ifsm 

30.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

1.3 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=125°C 

|R 

5.0 
50.0 

HA 

Maximum  full  load  reverse  current, 
full  cycle  average  at  Ta=55°C 

Ir(av) 

50.0 

pA 

Maximum  reverse  recovery  time  (note  i) 

trr 

150 

250 

500 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

15.0 

PF 

Maximum  thermal  resistance  (note  3) 

(NOTE  4) 

Rbja 
Rsjt 

75.0 
30.0 

°CA/V 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-65  to +175 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A.  lrr=0.25A 

(2)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient,  0.24  x  0.24"  (6.0  x  6.0mm)  copper  pads  to  each  terminal 

(4)  Thermal  resistance  from  junction  to  terminal,  0.24  x  0.24"  (6.0  x  6.0mm)  copper  pads  to  each  ti 
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RGP10ATHRU  RGP10M 


GLASS  PASSIVATED  JUNCTION  FAST  SWITCHING  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts     Forward  Current  -1.0  Ampere 


DO-204AL 


0.107(2.7) 
0.080  (2.0)~ 
DM. 


0.205  r-'  ?! 
0.160(4.1) 


0.026  (0.66) 
0.023(0.58) 


Dimensions  in  inches  and  (millimeters) 
*  Glass-plastic  encapsulation  technique  is  covered  by 
No.  3,996,602  and  brazed-lead  assembly  by  Patent  No. 


asm 


 FEATURES 

♦  Plastic  package  has 
Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  High  temperature  metallurgical^ 
bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  For  use  in  high  frequency  rectifier  circuits 

♦  Fast  switching  for  high  efficiency 

♦  1 .0  Ampere  operation  at  Ta=55°C  with  no  thermal 
runaway 

♦  Typical  Ir  less  than  0.1  uA 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 

MECHANICAL  DATA 

Case:  JEDEC  DO-204AL  molded  plastic  over  glass  body 
Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.012  ounce,  0.3  gram 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

RGP 
10A 

RGP 
10B 

RGP 
10D 

RGP 
10G 

RGP 

10J 

RGP 
10K 

RGP 
10M 

UNITS 

Maximum  recurrent  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

100 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

I(av) 

1.0 

Amp 

Peak  forward  surge  current  8.3ms  single  half  sine-wave 
superimposed  on  rated  load  (JEDEC  Method) 

IFSM 

30.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

1.3 

Volts 

Maximum  full  load  reverse  current,  full  cycle  average 
0.375"  (9.5mm)  lead  length  Ta=55°C 

IR 

100.0 

jiA 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=150°C 

IR 

5.0 
200.0 

HA 

Maximum  reverse  recovery  time  (note  1) 

trr 

150 

250 

500 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

15.0 

PF 

Typical  thermal  resistance  (note  3) 

RejA 

55.0 

°c/w 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-65  to +175 

°c 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A.  Ir=1.0A,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length,  RCB.  mounted 
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RATINGS  AND  CHARACTERISTIC  CURVES  RGP10A  THRU  RGP10M 


FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
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1N4383GPTHRU  1N4385GP 
1N4585GP  AND  1N4586GP 


GLASS  PASSIVATED  JUNCTION  RECTIFIER 

Reverse  Voltage  -  200  to  1000  Volts         Forward  Current  -1.0  Ampere 


4> 


DO-204AC 


FEATURES 


128(0.71) 
OIA. 


0  104  (S.6) 
OIA. 


♦  Plastic  package  has 
Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  High  temperature  metallurgically 
bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  1 .0  Ampere  operation  at  Ta=100°C  with  no  thermal 
runaway 

♦  High  temperature  soldering  guaranteed: 
350°C/1 0  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


Dimensions  in  inches  and  (millimeters) 
*  Glass-plastic  encapsulation  technique  is  covered  by 
Patent  No.  3,996,602  and  brazed  lead  assembly  by  Patent  No.  3,930,306 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AC  molded  plastic  over  glass  body 
Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

1N 
4383GP 

1N 
4384GP 

1N 
4385GP 

1N 
4585GP 

1N 
4586GP 

UNITS 

*  Maximum  repetitive  peak  reverse  voltage 

Vrrm 

200 

400 

600 

800 

1000 

Volts 

*  Maximum  RMS  voltage 

VrmS 

140 

280 

420 

560 

700 

Volts 

*  Maximum  DC  blocking  voltage 

Vdc 

200 

400 

600 

800 

1000 

Volts 

*  Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  atTA=100°C 

l(AV) 

1.0 

Amp 

*  Peak  forward  surge  current 
8.3ms  single  half  sine-wave  superimposed 
on  rated  load  (JEDEC  Method)  atTA=100°C 

Ifsm 

50.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

1.0 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=150°C 

IR 

5.0 
250.0 

uA 

*  Typical  reverse  recovery  time  (note  1) 

trr 

2.0 

US 

Maximum  full  load  reverse  current  full  cycle 
average  at  0.375"  (9.5mm)  lead  length  atTA=100°C 

|R(AV) 

275 

250 

225 

200 

200 

HA 

Typical  junction  capacitance  (note  2) 

Cj 

15.0 

PF 

Typical  thermal  resistance  (note  3) 

RejA 

45.0 

°C/W 

*  Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-65  to +175 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  lrr=0.25A 

(2)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length,  PC.B.  mounted 
*  JEDEC  registered  values 
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1N5059GPTHRU  1N5062GP 

GLASS  PASSIVATED  JUNCTION  RECTIFIER 

Reverse  Voltage  -  200  to  800  Volts       Forward  Current  -  1.0  Ampere 


DO-204AC 


FEATURES 


0.028(0-71) 
DIA 


«5.4J 
MIN 


♦  Plastic  package  has 
Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  High  temperature  metallurgical^ 
bonded  construction 

♦  Glass  passivated  cavity-free  ji 

♦  Capable  of  meeting  envii 
MIL-S-19500 


no 


>  of 


0.104(2.6} 
DIA. 


s  in  inches  and  (millimeters) 
*  Glass  -plastic  encapsulation  technique  is  covered  by 
Patent  No.  3,996.602  and  brazed-lead  assembly  by  Patent  No. 


♦  1 .0  Ampere  operation  at  Ta=75°C  \ 
runaway 

♦  Typical  Ir  less  than  0.1  uA 

♦  High  temperature  soldering  guaranteed: 

350°C/10  seconds,  0.375"  (9.5mm)  lead  length  at  5  lbs., 
(2.3kg)  tension 

MECHANICAL  DATA 

Case:  JEDEC  DO-204AC  molded 
Terminals:  Plated  axial  leads, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.015  ounce,  0.4  gram 





MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTIC 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

1N5059GP 

1NS060GP 

1NS061GP 

1NS062GP 

UNITS 

*  Maximum  repetitive  peak  reverse  voltage 

Vrrm 

200 

400 

600 

800 

Volts 

Maximum  RMS  voltage 

Vrms 

140 

280 

420 

560 

Volts 

*  Maximum  DC  blocking  voltage 

Vdc 

200 

400 

bUU 

800 

Volts 

*  Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=75°C 

l(AV) 

1.0 

Amp 

*  Peak  forward  surge  current 
8.3ms  single  half  sine-wave  superimposed 
on  rated  load  (JEDEC  Method) 

Ifsm 

50.0 

Amps 

*  Maximum  instantaneous  forward  voltage  at  1  .OA,  Ta=75°C 

Vf 

1.2 

Volts 

*  Maximum  full  load  reverse  current,  full  cycle 
average  0.375"  (9.5mm)  lead  length  at  Ta=25°C 

Ta=75°C 

Ir(av) 

5.0 
150.0 

MA 

*  Maximum  DC  reverse  current              Ta=  25°C 
at  rated  DC  blocking  voltage  Ta=175°C 

Ir 

5.0 
300.0 



uA 

Typical  reverse  recovery  time  (note  1) 

trr 

2.0 

us 

Typical  junction  capacitance  (note  2) 

Cj 

15.0 

PF 

Typical  thermal  resistance  (note  3) 

RejA 
FtoJL 

45.0 
20.0 

"C/W 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to +175 

'  

°c 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  ln=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Vdc 

(3)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead  at  0.375-  (9.5mm)  lead  length,  P.CB.  mounted 
'  JEDEC  registered  value 
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FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 
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l  General  Instrument 

Power  Semiconductor  Division 


1N5615GPTHRU  1N5623GP 


GLASS  PASSIVATED  JUNCTION  FAST  SWITCHING  RECTIFIER 

Reverse  Voltage  -  200  to  1000  Volts       Forward  Current  -1.0  Ampere 


DO-204AC 


T- 

1.0 
(2S.4) 
MIN 

+ 

0.300  (7.61 
0  230(5  8) 


0.140(3.5) 


Dimensions  in  inches  and  (millimeters) 
*  Glass-plastic  encapsulation  technique  is  covered  by 
Patent  No.  3,996,602  and  brazed-lead  assembly  by  Patent  No.  3.930.306 


FEATURES 


♦  Plastic  package  has 
Underwriters  Laboratory 
Flammability  Classification  94V 

♦  High  temperature  metallurgical^ 
bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  Fast  switching  for  high  efficiency 

♦  1 .0  Ampere  operation  at  Ta=55°C  with  no  thermal 
runaway 

♦  High  temperature  soldering  guaranteed: 
350°C/1  Oseconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AC  molded  plastic  over  glass  body 
Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.015  ounce,  0.4  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 





Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

IN 
561SGP 

1N 
S617GP 

1N 
S619GP 

1N 
SB21GP 

IN 
S623GP 

UNITS 

*  Maximum  repetitive  peak  reverse  voltage 

Vrrm 

200 

400 

600 

800 

1000 

Volts 

*  Maximum  RMS  voltage 

Vrms 

140 

280 

420 

560 

700 

Volts 

*  Maximum  DC  blocking  voltage 

Vdc 

200 

400 

600 

800 

1000 

Amps 

*  Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

l(AV) 

1.0 

Amp 

*  Peak  forward  surge  current 
8.3ms  single  half  sine-wave  superimposed 
on  rated  load  (JEDEC  Method) 

Ifsm 



50.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

1.2 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

IR 

0.5 
25.0 

u.A 

"Maximum  reverse  recovery  time  (note  1) 

trr 

150 

250 

300 

500 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

25.0 

PF 

Typical  thermal  resistance  (note  3) 

RejA 

45.0 

°C/W 

*  Operating  junction  and  storage  temperature  range 

Tj.Tstg 

-65  to +175 

 1 

"C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length,  P.C.B.  mounted 
'  JEDEC  registered  values 
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©  General  Instrument 

Power  Semiconductor  Division 


GI810THRU  GI818 


GLASS  PASSIVATED  JUNCTION  FAST  SWITCHING  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts       Forward  Current  -  1.0  Ampere 


DO-204AC 


0.028(0.71) 

cm. 


(25.4) 
MIN. 


0.104(2.6) 
DIA. 


Dimensions  in  inches  and  (millimeters) 
*  Glass-plastic  encapsulation  technique  is  covered  by 
Patent  No.  3,996,602  and  brazed-lead  assembly  by  Patent  No.  3,930,306 


FEATURES 


♦  Plastic  package  has 
Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  High  temperature  metallurgical^ 
bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  Fast  switching  for  high  efficiency 

♦  1 .0  Ampere  operation  at  Ta=75°C  with  no  thermal 
runaway 

♦  Typical  Ir  less  than  0.1  pA 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AC  molded  plastic  over  glass  body 
Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.015  ounce,  0.4  gram 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

Gl 
810 

a 

811 

Gl 
812 

Gl 
814 

Gl 
816 

Gl 
817 

Gl 
816 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=75°C 

I(av) 

1.0 

Amp 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method)  atTA=75°C 

Ifsm 

30.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1  .OA 

Vf 

1.2 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=100°C 

Ir 

10.0 
100.0 

u.A 

Maximum  reverse  recovery  time  (note  1) 

trr 

750.0 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

25.0 

PF 

Typical  thermal  resistance  (note  3) 

RejA 

45.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to +175 

°c 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=1.0A,  Vr=30V,  d^dt=50A/us 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Votts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length,  P.C.B.  mounted 
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FIG.  3  -  TYPICAL  INSTANTANEOUS  FORWARD  NUMBER  OF  CYCLES  AT  60  Hz 
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@  General  Instrument 

Power  Semiconductor  Division 


1N5391GPTHRU  1N5399GP 


GLASS  PASSIVATED  JUNCTION  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts        Forward  Current  -  1.5  Amperes 


DO-204AC 


FEATURES 







0.023(0  71) 
DIA 


(25.4) 
MIN. 


0. 104  (2.6) 
DIA. 


♦  Plastic  package  has 
Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  High  temperature  metallic 
bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  1.5  Ampere  operation  at  Ta=70°C  with  no 
thermal  runaway 

♦  Typical  Ir  less  than  0.1  pA 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Dimensions  in  inches  and  (millimeters) 
*  Glass-plastic  encapsulation  technique  is  covered  by 
Patent  No.  3.996,602  and  brazed-lead  assembly  by  Patent  No.  3.930.306 


Case:  JEDEC  DO-204AC  molded  plastic  over  glass  body 
Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.015  ounce,  0.4  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

1NS3 
91GP 

1N53 
92GP 

1NS3 
93GP 

1N53 
94GP 

1NS3 
9SGP 

1N53 
96GP 

1NS3 
97GP 

1N53 
98GP 

1NS3 
99GP 

UNITS 

*  Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

300 

500 

600 

800 

1000 

Volts 

*  Maximum  RMS  voltage 

Vrms 

35 

70 

140 

210 

280 

350 

420 

560 

700 

Volts 

*  Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

300 

400 

500 

600 

800 

1000 

Volts 

*  Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Tl=70°C 

l(AV) 

1.5 

Amps 

*  Peak  forward  surge  current 
8.3ms  single  half  sine-wave  superimposed 
on  rated  load  (JEDEC  Method) 

Ifsm 

50.0 

Amps 

*  Maximum  instantaneous  forward  voltage 
at  1 .5A,  Ta=70°C 

Vf 

1.4 

Volts 

•Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=150°C 

Ir 

5.0 
300.0 

HA 

*  Maximum  full  load  reverse  current 
full  cycle  average,  0  375"  (9.5mm) 
lead  length  at  Ta=70°C 

Ir(av) 

300.0 

MA 

Typical  reverse  recovery  time  (note  1) 

tn 

2.0 

U.S 

Typical  junction  capacitance  (note  2) 

Cj 

15.0 

PF 

Typical  thermal  resistance  (note  3) 

RejA 

45.0 

"Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-65  to  +1 



°c 

NOTES: 

(1)  Reverse  recovery  test  condition:  If=0.5A,  Ir=1.0A,  lrr=0.25A 

(2)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length,  P.C.B.  mounted 
•  JEDEC  registered  values 
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GP15A  THRU  GP15M 





GLASS  PASSIVATED  JUNCTION  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts     Forward  Current  -  1.5  Amperes 


DO-204AC 


<f 


0.028(0.71) 
DM. 


0. 104  (2.6) 
DIA. 


Dimensions  in  inches  and  (millimeters) 
*  Glass-plastic  encapsulation  technique  is  covered  by 
Patent  No.  3,996,602  and  brazed-lead  assembly  by  Patent  No.  3,930,306 


— 


FEAT 


♦  Plastic  package  has 
Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  High  temperature  metallurgically 
bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  1 .5  Ampere  operation  at  Ta=55°C  with  no  thermal 
runaway 

♦  Typical  Ir  less  than  0.1  uA 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AC  molded  plastic  over  glass  body 
Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.015  ounce,  0.4  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHA 





Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

GP 
15A 

GP 
15B 

GP 
15D 

GP 

15G 

GP 

1SJ 

GP 
1SK 

GP 
1SM 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

l(AV) 

1.5 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method) 

Ifsm 

50.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1 .5A 

Vf 

1.1 

Volts 

Maximum  full  load  reverse  current,  full  cycle  average 
0.375"  (9.5mm)  lead  length  atTA=55°C 

Ir(av) 

100.0 

HA 

Maximum  reverse  current                 Ta=  25°C 
at  rated  DC  blocking  voltage  Ta=150°C 

Ir 

5.0 
200.0 

HA 

Typical  reverse  recovery  time  (note  1) 

far 

2.0 

us 

Typical  junction  capacitance  (note  2) 

Cj 

15.0 

pF 

Typical  thermal  resistance  (note  3) 

R©JA 

Rsjl 

45.0 

20.0 

— 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to  +175 

°C 

NOTES: 

(1)  Reverse  recovery  conditions:  If=0.5A,  Ir=1.0A.  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  li 


1  at  0.375"  (9.5mm)  lead  length,  P.C.B.  mounted 
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FIG.  4  -TYPICAL  REVERSE  CHARACTERISTICS 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
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RGP15A  THRU  RGP15M 


GLASS  PASSIVATED  JUNCTION 
FAST  SWITCHING  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts  Forward  Current  -1.5  Amperes 


DO-2Q4AC 


FEATURES 


0.0SB(0.7» 
DtA. 


0.104(2.6) 
DM. 


♦  Plastic  package  has 
Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  High  temperature  metallurgical^ 
bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  Capable  of  mee 
MIL-S-19500 

♦  1 .5  Ampere  operation  at  Ta=55°C  with  no  thermal 
runaway 

♦  Typical  Ir  less  than  0.1  p.A 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


Dimensions  in  inches  and  {millimeters) 
*  Giass-plaslic  encapsulation  technique  is  covered  by 
Patent  No.  3,996,602  and  brazed-lead  assembly  by  Patent  No.  3,930,  306 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AC  molded  plastic  over  glass  body 
Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.015  ounce,  0.4  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

RGP 
1SA 

RGP 
15B 

RGP 
1SD 

RGP 

15G 

RGP 

1SJ 

RGP 
15K 

RGP 
1SM 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

VrmS 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

l(AV) 

1.5 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method) 

Ifsm 

50.0 

Amps 

Maximum  instantaneous  forward  voltage  at  1 .5A 

Vf 

1.3 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=150°C 

Ir 

5.0 
200.0 

u-A 

Maximum  full  load  reverse  current,  full  cycle  average 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

Ir(av) 

100.0 

tiA 

Maximum  reverse  recovery  time  (note  1) 

trr 

150 

250 

500 

ns 

Typical  junction  capacitance  (NOTE  2) 

Cj 

25.0 

pF 

Typical  thermal  resistance  (note  3) 

RejA 

45.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-65  to +175 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1A,  lrr=0.25A 

(2)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length,  P.C.B.  mounted 
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GP20A  THRU  GP20J 


GLASS  PASSIVATED  JUNCTION  RECTIFIER 

Reverse  Voltage  -  50  to  600  Volts    Forward  Current  -  2.0  Amperes 


Case  Style  GP20 


St 


0.210(5.3)  , 
0. 190  (4.8)  ' 
DIA. 


1.0  (25.4) 
MIN. 


t 

0-375  (9.5) 
0.285  (7.2) 


0.042  (1.07) 


DIA. 


1.0(25.4) 
MIN. 


Dimensions  in  inches  and  (millimeters) 
*  Glass-plastic  encapsulation  technique  is  covered  by 
Patent  No.  3.996.602  and  brazed-lead  assembly  by  Patent  No.  3,930,306 


FEATURES 


♦  Plastic  package  has 
Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  High  temperature  metallurgical^  bonded  construction" 

♦  Glass  passivated  cavity-free  junction 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  2.0  Ampere  operation  at  Ta=  55°C  with  no  thermal 
runaway 

♦  Typical  Ir  less  than  0.1 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds  0.375"  (9.5mm)  lead  length, 
5  lbs. (2. 3kg)  tension 


MECHANICAL  DATA 


Case:  Molded  plastic  over  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.03  ounce,  0.8  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  al  25"C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

GP 
20A 

GP 
20B 

GP 
20D 

GP 
20G 

GP 

20J 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

l(AV) 

2.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method) 

Ifsm 

65.0 

Amps 

Maximum  instantaneous  forward  voltage  at  2.0A 

Vf 

1.2  1.1 

Volts 

Maximum  reverse  current 
at  rated  DC  blocking  voltage 

IR 

5.0 

HA 

Maximum  full  load  reverse  current,  full  cycle 
average  0  375"  (9.5mm)  lead  length  at  Ta=55°C 

Ir(av) 



100.0 

MA 

Typical  reverse  recovery  time  (note  1) 

trr 

2.5 

US 

Typical  junction  capacitance  (note  2) 

Cu 

40.0 

pF 

Typical  thermal  resistance  (note  3) 

ReJA 
Rqjl 

25.0 
10.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-65  to +175 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead  at  0.375"  (9.5mm)  lead  length  P.CB.  mounted 
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RGP20A  THRU  RGP20J 


GLASS  PASSIVATED  JUNCTION  FAST  SWITCHING  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  600  Volts     Forward  Current  -  2.0  Amperes  


Case  Style  GP20 


0.210  (5.3) 
0.190(4.8) 
OIA. 


1.0  (25.4) 
MIN. 


t 

0.375  (9.5) 
0.285  (7.2) 


0.042(1.07) 
0.037  (0.94) 


1.0(25.4) 
MIN. 


lr_i 


FEATURES 

♦  Plastic  package  ». 

has  Underwriters  Laboratory  ^****>^ 

Flammability  Classification  94V-0 

♦  High  temperature  metallurgically 

bonded  construction 

a  f^lacc  nacQivntoH  pa\/it\/-frpp  iimftinn 

▼  Uldbb  [JaoolvalcU  OaVily  IICC  jlillOUUii 

♦  Capable  of  meeting  environmental  stanc 

ards  of 

MIL-S-19500 

♦  Fast  switching  for  high  efficiency 

♦  2.0  Ampere  operation  at  Ta=55°C  with  n 

o  thermal 

runaway 

♦  Typical  Ir  less  than  0.2jiA 

♦  High  temperature  soldering  guaranteed: 

350°C/10  seconds,  0.375"  (9.5mm)  lead 

length, 

5  lbs.  (2.3kg)  tension 

MECHANICAL  DATA 


Dimensions  in  inches  and  (millimeters) 
*  Glass-plastic  encapsulation  technique  is  covered  by 
Patent  No.  3,996.602  and  brazed-lead  assembly  by  Patent  No.  3.930.306 


Case:  Molded  plastic  over  solid  glass  body 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 

Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.03  ounce,  0.8  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERS 


JJCS_ 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

RGP 
20A 

RGP 
20B 

RGP 
20D 

RGP 

20G 

RGP 
20J 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

l(AV) 

2.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method) 

Ifsm 

80.0 

Amps 

Maximum  instantaneous  forward  voltage  at  2. OA 

Vf 

1.3 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=125°C 

Ir 

5.0 
100.0 

uA 

Maximum  full  load  reverse  current,  full  cycle 
average,  0.375"  (9.5mm)  lead  length  at  Ta=55°C 

|R(AV) 

100.0 

HA 

Maximum  reverse  recovery  time  (note  1) 

trr 

150.0 

250 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

35.0 

PF 

Typical  thermal  resistance  (note  3) 

FtejA 

22.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to +175 

°c 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A.  irr=0.25A 

(2)  Measured  at  1.0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length.  P.C.B.  mounted 
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RGP25A  THRU  RGP25M 


— 


GLASS  PASSIVATED  JUNCTION  FAST  SWITCHING  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts      Forward  Current  -  2.5  Amperes 


FEATURES 


DO-201AD 


if 


0210(5.3) 
0.190<4  8l  ~ ~ 
DM. 


.043(1.2) 
DM. 


0.375  (9.5) 
0285  (7.2) 


♦  Plastic  package  has 
Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  High  temperature  metallurgically  bonded  construction" 

♦  Glass  passivated  cavity-free  junction 

♦  2.5  Ampere  operation  at  Ta=55°C  with  no  thermal 
runaway 

♦  Typical  Ir  less  than  0.2nA 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  Fast  switching  for  high  efficiency 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


Dimensions  in  inches  and  (millimeters) 
*  Glass-plastic  encapsulation  technique  is  covered  by 
Patent  No.  3,996,602  and  brazed-lead  assembly  by  Patent  No  3.930,306 


MECHANICAL  DATA 


Case:  JEDEC  DO-201AD  molded  plastic  over  glass  body 
Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.04  ounce,  1.12  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 





Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

RGP 
2SA 

RGP 
25B 

RGP 

250 

RGP 

2SG 

RGP 

25J 

RGP 
25K 

RGP 
25M 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

I(av) 

2.5 

Amps 

Peak  forward  surge  current  8.3ms  single  half  sine- 
wave  superimposed  on  rated  load  (JEDEC  Method) 

Ifsm 

100.0 

Amps 

Maximum  instantaneous  forward  voltage  at  2.5A 

Vf 

1.3 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=125°C 

Ir 

5.0 
200.0 

HA 

Maximum  full  load  reverse  current,  full  cycle  average 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

Ir 

100.0 

uA 

Maximum  reverse  recovery  time  (NOTE  1) 

trr 

150 

|  250  |  9 

ns 

Typical  junction  capacitance  (NOTE  2) 

Cj 

60.0 

PF 

Typical  thermal  resistance  (note  3) 

RejA 

20.0 

°C/W 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-65  to  +175 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ib=1.0A,  ltr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  ot  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length,  P.CB. 
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1N5624GPTHRU  1N5627GP 


GLASS  PASSIVATED  JUNCTION  RECTIFIER 

Reverse  Voltage  -  200  to  800  Volts     Forward  Current  -  3.0  Amperes 


DO-201AD 


0.210  (5.3) 
0  190  (4.8)  ' 
DIA. 


1.0  (25.4) 
MIN. 


0.048  (1.2) 
DIA. 


0.375  (9  5) 
0  285  (7.2) 


1.0  (25.4) 
MIN. 


Dimensions  in  inches  and  (millimeters) 
*  Glass-plastic  encapsulation  technique  is  covered  by 
Patent  No.  3,996,602  and  brazed-lead  assembly  by  Patent  No.  3,930,306 


FEATURES 


♦  Plastic  package  has 
Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  High  temperature  metallurgical^ 
bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  3.0  Ampere  operation  at  Ta=70°C  with  no  thermal 
runaway 

♦  Typical  Ir  less  than  0.1  uA 

♦  High  temperature  soldering  guaranteed: 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-201AD  molded  plastic  over  glass  body 
Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.04  ounce,  1.12  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  ' 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

1N5624GP 

1N5625GP 

1N5626GP 

1N5627GP 

UNITS 

*  Maximum  repetitive  peak  reverse  voltage 

Vrrm 

200 

400 

600 

800 

Volts 

*  Maximum  DC  blocking  voltage 

Vdc 

200 

400 

600 

800 

Volts 

*  Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  lengths  at  Ta=70°C 

l(AV) 

3.0 

Amps 

*  Peak  forward  surge  current 
8.3ms  single  half  sine-wave  superimposed 
on  rated  load  (JEDEC  Method) 

Ifsm 

125.0 

Amps 

Ta=70°C 

Vf 

1.0 
0.95 

Volts 

Maximum  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=150°C 

Ir 

5.0 

HA 

300.0           |  200.0 

Maximum  full  load  reverse  current,  full  cycle 
average,  0.375"  (9.5mm)  lead  length  at  Ta=70°C 

Ir(av) 

200.0 

u.A 

Typical  reverse  recovery  time  (note  1) 

trr 

3.0 

US 

Typical  junction  capacitance  (note  2) 

Cj 

40.0 

pF 

Typical  thermal  resistance  (NOTE  3) 

Rhja 

20.0 

•c/w 

Operating  junction  and  storage  temperature  range 

Tj,  TsTG 

-65  to  +175 

 1 

°c 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ib=1.0A,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Vdc 

(3)  Thermal  resistance  from  junction  to  ambient  at  0.375"  (9.5mm)  lead  length,  RCB.  mounted 
•JEDEC  Values 
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GP30A  THRU  GP30M 

GLASS  PASSIVATED  JUNCTION  PLASTIC  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts      Forward  Current  -  3.0  Amperes 


DO-201AD 


0-210  (5.3) 
0.t90f4.8)  ' 
DIA. 


1.0(25.4) 
MIN. 


0.052(1.3)  _^ 


0.048(1.2) 
DIA. 


0.285  (7.2) 


1.0  (25.4) 


FEATURES 


— 


♦  Plastic  package  has 
Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  High  temperature  metallurgically 
bonded  construction 

♦  Glass  passivated  cavity-free  junction 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  3.0  Ampere  operation  at  Ta=55°C  with  no  thermal 
runaway 

♦  Typical  Ir  less  than  0.1  uA 

♦  High  temperature  soldering  guaranteed: 
350°C/1 0  seconds  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


Dimensions  in  inches  and  (millimeters) 
*  Glass-plastic  encapsulation  technique  is  covered  by 
No.  3,996,602  and  brazed-lead  assembly  by  Patent  No.  3,930.306 


MECHANICAL  DATA 


Case:  JEDEC  DO-201AD  molded  plastic  over  glass  body 
Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.04  ounce,  1.12  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


unless  otherwise  specified. 


SYMBOLS 

GP 
30A 

GP 
30B 

GP 
30D 

GP 
30G 

GP 
30J 

GP 
30K 

GP 
30M 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

I(av) 

3.0 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed 

on  rated  load  (JEDEC  Method) 

Ifsm 

125.0 

Amps 

Maximum  instantaneous  forward  voltage  at  3.0A 

Vf 

1.2 

1.1 

Volts 

Maximum  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=150°C 

Ir 

5.0 
100.0 

uA 

Maximum  full  load  reverse  current,  full  cycle  average 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

Ir(av) 

100.0 

I^A 

Maximum  reverse  recovery  time  (note  1) 

tn 

3.0 

US 

Typical  junction  capacitance  (note  2) 

Cj 

40.0 

PF 

Typical  thermal  resistance  (note  3) 

FtoJA 
Rgjl 

20.0 
10.0 

°CAJV 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to +175 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1.0A,  lrr=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  from  junction  to  ambient  and  from  junction  to  lead  at  0.375"  (9.5mm)  lead  length,  P.C.B.  mounted 
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RGP30ATHRU  RGP30M 


GLASS  PASSIVATED  JUNCTION  FAST  SWITCHING  RECTIFIER 

Reverse  Voltage  -  50  to  1000  Volts  Forward  Current  -  3.0  Amperes 


DO-201AD 


0-210  (5.3) 
0  190(4  .6)  ' 
DIA. 


1.0  (25.4) 
MIN. 


0.048(1.2) 
DIA 


0.375  (9.5) 
0.255  (7.2) 


1.0  (25.4) 
MIN. 


FEATURES 


♦  Plastic  package  has 
Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Glass  passivated  cavity-free  junction 

♦  Capable  of  meeting  environmental  standards  of 
MIL-S-19500 

♦  High  temperature  metallurgically  bonded  construction 

♦  3.0  Ampere  operation  at  Ta=55°C  with  no  thermal 
runaway 

♦  Typical  Ir  less  than  0.2jiA 

♦  Fast  switching  for  high  efficiency 

♦  High  temperature  soldering  guaranteed 
350°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


Dimensions  in  inches  and  (millimeters) 
*  Glass-plastic  encapsulation  technique  is  covered  by 
Patent  No.  3,996,602  and  brazed-lead  assembly  by  Patent  No.  3.930,306 


MECHANICAL  DATA 


Case:  JEDEC  DO-201AD  molded  plastic  over  glass  body 
Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  cathode  end 
Mounting  Position:  Any 
Weight:  0.04  ounce,  1.12  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

RGP 
30A 

RGP 
30B 

RGP 
30D 

RGP 
30G 

RGP 

30J 

RGP 
30K 

RGP 
30M 

UNITS 

Maximum  repetitive  peak  reverse  voltage 

Vrrm 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  RMS  voltage 

Vrms 

35 

70 

140 

280 

420 

560 

700 

Volts 

Maximum  DC  blocking  voltage 

Vdc 

50 

100 

200 

400 

600 

800 

1000 

Volts 

Maximum  average  forward  rectified  current 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

l(AV) 

3.0 

Amps 

Peak  forward  surge  current  8.3ms  single  half  sine-wave 
superimposed  on  rated  load  (JEDEC  Method) 

Ifsm 

125.0 

Amps 

Maximum  instantaneous  forward  voltage  at  3. OA 

Vf 

1.3 

Volts 

Maximum  DC  reverse  current  Ta=25°C 
at  rated  DC  blocking  voltage  Ta=125°C 

Ir 

5.0 
100.0 

u.A 

Maximum  full  load  reverse  current,  full  cycle  average 
0.375"  (9.5mm)  lead  length  at  Ta=55°C 

Ir(av) 

100.0 

HA 

Maximum  reverse  recovery  time  (note  f) 

trr 

150                  |  250 

500 

ns 

Typical  junction  capacitance  (note  2) 

Cj 

60.0 

PF 

Typical  thermal  resistance  (note  3) 

R.0JA 



°C/W 

Operating  junction  and  storage  temperature  range 

TJ.TSTG 

-65  to +175 

°C 

NOTES: 

(1)  Reverse  recovery  test  conditions:  If=0.5A,  Ir=1  .OA,  ln=0.25A 

(2)  Measured  at  1 .0  MHz  and  applied  reverse  voltage  of  4.0  Volts 

(3)  Thermal  resistance  tram  junction  to  ambient  at  0.375"  (9.5mm)  lead  length,  P.C.B.  mounted 
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RATINGS  AND  CHARACTERISTIC  CURVES  RGP30ATHRU  RGP30M 


o 
□ 

UJ 

V 
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FIG.  1  -  FORWARD  CURRENT  DERATING  CURVE 

4.0 


3.0 


2.0 


1.0 


RESI 
INDU 

JTIVE  < 

;tive 

)R 
.OAD 

0.375 

(9.5mr 

1)  LEA 

)  LENG 

ra 

0     25     50     75    100   125   150  175 
AMBIENT  TEMPERATURE,  "C 


FIG.  2  -  MAXIMUM  NON-REPETITIVE  PEAK 
FORWARD  SURGE  CURRENT 
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FIG.  3  -  TYPICAL  INSTANTANEOUS  FORWARD 
CHARACTERISTICS 
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FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
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FIG.  4  -  TYPICAL  REVERSE  CHARACTERISTICS 


10 


0.1 


0.01 


I 

Tj=125X 

Tj=7 

f J=25UC 

0     20    40    60    80   100  120  140 
PERCENT  OF  RATED  PEAK  REVERSE 
VOLTAGE,  % 


@  General  Instalment 

382  Power  Semiconductor  Division 


@  General  Instrument 

Power  Semiconductor  Division 


TRANSIENT  VOLTAGE 
SUPPRESSORS 


383 


INTRODUCTION  TO  TRANSIENT  VOLTAGE  SUPPRESSORS 


General  Instrument  delivers  "state  of  the  art"  Transient  Voltage  Suppressors  (TVS).  Based  on  controlled  avalanche  tech- 
nology, these  voltage  clamping  devices  utilize  a  specific  soft  solder  construction.  This  physical  design  enables  these 
avalanche  diodes  to  absorb  large  amounts  of  energy  for  short  time  durations  without  sustaining  damage.  When  used  with- 
in each  component's  power  handling  capability,  Gl  TVS' do  not  exhibit  a  wear  out  mechanism,  as  many  MOV  and  similar 
technologies  do.  With  sub-nanosecond  turn-on  times  and  superior  clamping  characteristics  as  compared  to  MOV's,  Gl 
TVS' are  the  preferable  option  for  your  transient  suppression  needs. 


DO-204AC  '  '  I  r  DO-204AL 

•  1 

ARRAY 


^^•"f/  MELF 
SMX 


TRANSIENT  VOLTAGE  SUPPRESSOR 


Part  numbering  system  for  all  parts  excluding  JEDEC  registered,  Pro  Electron  and  industry  standard  parts 

1.  AXIAL 

a)    MINI  400W  AUTOMOTIVE  TVS 
TMPG06  -  YYD  -  ZZZZ 


T  =  TVS 

MPG06  =  MinhPlastic  Glass  "06"  package  style 

YY  =  Nominal  Breakdown  Voltage  (in  volts) 

D  =  Breakdown  Voltage  Tolerance 
"Blank"  =  ±10% 
A  =  ±5% 


=  Customer  specific  instructions  (not  shown  in  databook) 

b)    TVS  SPECIFIED  BY  NOMINAL  BREAKDOWN  VOLTAGE 
XXKBYYYD-ZZZZ 

XXK  =  Power  Ratings 

P4K  =  0.4KW  (ie,  400  Watts) 

P6K  =  0.6KW  (ie,  600  Watts) 

1.5K  =  1.5KW(ie,  1500  Warts) 

5K    =  5KW  (ie,  5000  Watts)  (unidirectional  only) 

B  =  Type  Designator 

A  =  Automotive  (unidirectional  only) 

E  =  non-Automotive:  400W-1.5KW  (original  meaning:  epoxy 
package) 

P  =  non-Automotive:  5KW  only  (original  meaning:  high  Power) 

YYY  =  Nominal  Breakdown  Voltage  ( in  volts) 

D  =  Breakdown  Voltage  Tolerance/Polarity 
"Blank"  =  ±10%/unidirectional 
A    =  ±5%/unidirectional 
C  =±10%/bidirectional 
CA  =  ±5%/bidirectional 

ZZZZ  =  Customer  specific  instructions  (not  shown  in  databook) 


AXIAL  (cont'd) 
c)    TVS  SPECIFIED  BY  STAND-OFF  VOLTAGE 


(1) 
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500W 

SABYYYD-ZZZZ 

SA  =  Surge  Arrestor 

B  =  Type  Designator 
"Blank"  =  standard 

C  =  Low  Capacitance  (unidirectional  only) 

YYY  =  stand-off  voltage  (in  volts) 

D  =  Breakdown  Voltage  Tolerance/Polarity 
"Blank"  =  ±10%/unidirectional 
A  =  ±5%/unidirectional 
C  =  ±10%/bidirectional 
CA  =  ±5%/bidirectional 

7777  =  Customer  specific  instructions  (not  shown 
in  databook) 

1500W 

AAAAYYD-ZZZZ 


=  Application  Designator 
ICTE  =  Integrated  Circuit  TVS  (±1 V  Tolerance) 
LCE  =  Low  Capacitance  TVS  (unidirectional  only) 

YY  =  Stand-off  Voltage  ( in  volts) 

D  =  Breakdown  Voltage  Tolerance/Polarity 

"Blank"  =  standard 

A  =  ±5%  ("LCE"  only) 

C  =  bidirectional  ("ICTE"  only) 

ZZZZ  =  Customer  specific  instructions  (not  shown 
in  databook) 
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TRANSIENT  VOLTAGE  SUPPRESSOR  (CONT'D) 


(1) 


AXIAL  Iconfd) 

(3) 


6000W  AUTOMOTIVE  LOAD  DUMP  TVS 
6KA24  -  ZZZZ 

6K  =  6000  Watts 
A  =  Automotive 
24  =  24V  stand-off  voltage 


=  Customer  specific  instructions  (not  shown 
in  databook) 

Surface  Mount 
MELF 

Ttil  d1.Wn.7777 

T  =  TVS 

G  =  Glass  passivated 

L41  =_Leadless  "41"  package  (MELF/DO-213AB):  300W 

YY  =  Nominal  Breakdown  Voltage  (in  volts) 

D  =  Breakdown  Voltage  Tolerance/Polarity 
"Blank"  =  ±10%/unidirectional 
A  =  ±5%/unidirectional 
C  =  ±10%/bidirectional 
CA  =  ±5%/bidirectional 

7777  =  Customer  specific  instructions  (not  shown  in  databook) 


(2) 


b) 


SURFACE  MOUNT  rconfd) 
SMX 

(D 


NON-AUTOMOTIVE 
SMXBYYYD-ZZZZ 

SMX  =  Surface  Mount  Package  style 
SMA  =  DO-214AC  (J-Bend):  300W 
SMB  =  DO-214AA  (J-Bend)  or  DO-215AA 
(gull-wing):  600W 

SMC  =  DO-214AB  (J-Bend)  or  DO-215AB 
(gull-wing):  1500W 

B  =  lead  form 
J  =  J-bend 
G  =  gull-wing 

YYY  =  Stand-off  voltage  (in  Volts) 

D  =  Breakdown  Voltage  Tolerance/Polarity 
"Blank"  =  ±1 0%/unidirectional 
A  =  ±5%/unidirectional 
C  =  ±1 0%/bidirectional 
CA  =  ±5%/bidirectional 

7777  =  Customer  specific  instructions  (not  shown 
in  databook) 


(2) 


Automotive 
TPSMXYYD-ZZZZ 


T  =  TVS 

P  =  Automotive  designator 

SMX  =  Surface  Mount  Package  style 
SMA  =  DO-214AC  (J-Bend):  400W 
SMB  =  DO-214AA  (J-Bend):  600W 
SMC  =  DO-214AB  (J-Bend):  1500W 

YY  =  nominal  breakdown  voltage  (in  Volts) 

D  =  Breakdown  Voltage  Tolerance 
"Blank"  =  ±10% 
A=  ±5% 

ZZZZ  =  Customer  specific  instructions  (not  shown 
in  databook) 


AUTOMOTIVE  TRANSIENT  VOLTAGE  SUPPRESSOR 


PPPM(W] 

400 

60 

0 

15C 

0 

6000 

CASE TYPE 

D0204AL 

MPG06 

D024AC 

D020AAC 

D0214AA 

1.5KA 

D0214AB 

P600 

BREAkDOWN 
VOLTAGE 
V(BR)  V 
NOM  (1) 

6-8 

P4KA6.8 

TMPG06-68 

TPSMA6  8 

P6KA68 

TPSMB6.8 

1.5KA6.8 

TPSMC6  8 

7.5 

P4KA7.5 

TMPG06-6.8 

TPSMA7.5 

P6KA7 5 

TPSMB7.5 

1.5KA7.5 

TPSMC7.5 

82 

P4KAS.2 

TMPG06-8.2 

TPSMA8.2 

P6KA82 

TPSMB8.2 

1.5KA8.2 

TPSMC8.2 

9.1 

P4KA9  1 

TMPG06-9.1 

TPSMA9 1 

P6KA9  1 

TPSMB9.1 

1.5KA9  1 

TPSMC9.1 

10  0 

P4KA10 

TMPG06-10 

TPSMA10 

P6KA10 

TPSMB10 

1.5KA10 

TPSMC10 

11.0 

P4KA11 

TMPG06-1 1 

TPSMA1 1 

P6KA11 

TPSMB11 

1.5KA11 

TPSMC11 

12  0 

P4KA12 

TMPG06-12 

TPSMA12 

P6KA12 

TPSMB12 

1.5kA12 

TPSMC12 

13.0 

D4KA13 

TMPG06-13 

TPSMA13 

P6KA13 

TPSMB13 

1.5KA13 

TPSMC13 

15.0 

P4KA15 

TMPG06-15 

TPSMA15 

P6KA15 

TPSMB15 

1.5kA15 

TPSMC15 

16.0 

P4KA16 

TMPG06-16 

TPSMA16 

P6KA16 

TPSMB16 

1.5KA16 

TPSMC16 

18  0 

P4KA18 

TMPG06-18 

TPSMA18 

P6KA18 

TPSMB18 

1.5KA18 

TPSMC18 

20.0 

P4KA20 

TMPG06-20 

TPSMA20 

P6KA20 

TPSMB20 

1 .5KA20 

TPSyC20 

22.0 

P4KA22 

TMPG06-22 

TPSMA22 

P6KA22 

TPSMB22 

1 .5KA22 

TPSMC22 

24.0 

P4KA24 

TMPG06-24 

TPSMA24 

P6KA24 

TPSMB24 

1.5KA24 

TPSMC24 

27.0 

P4KA27 

TMPG06-27 

TPSMA27 

P6KA27 

TPSMB27 

1.5KA27 

TPSMC27 

6KA24 

30.0 

P4KA30 

TMPG06-30 

TPSMA30 

P6KA30 

TPSMB30 

1.5KA30 

TPSMC30 

33.0 

P4KA33 

TMPG06-33 

TPSMA33 

P6KA33 

TPSMB33 

1.5KA33 

TPSMC33 

36.0 

P4KA36 

TMPG06-36 

TPSMA36 

P6KA36 

TPSMB36 

1.5KA36 

TPSMC36 

39  0 

P4KA39 

TMPG06-39 

TPSMA39 

P6KA39 

TPSMB39 

1.5KA39 

TPSMC39 

43.0 

P4KA43 

TMPG06-43 

to  =  '.!A4  3 

P6KA43 

TPSMB43 

1  5KA43 

TPSMC43 

NOTES: 

(1)  Standard  device  is±  10%  tolerance  add  "A"  suffix  to  part  number  of  ±  5%  tolerance  (2)  Peak  pulse  power  waveform:  10/10Q0us  atTA=25"C 
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TRANSIENT  VOLTAGE  SUPPRESSOR 


PPPM(W) 

175 

200 

30 

0 

500 

CASE  TYPE 

MS012AA 

MS013AC 

DO-214AC 

DO-214AC 

MS-012AA 

MS-012AB 

DO-213AB 

DO-204AC 

BREAKDOWN  V 

V(Bfi)V 
NOM.,1) 

6.8 

SMDA056 

SMDA05-18 

SMAJ05.0C 

SMXUEJ) 

SMDA05O8 

TGL41-68 

BZW04P5VB 

P4KE6.8 

SA5.0 

SAC5  0 

75 

SMAJ6.0 

TGL41-75 

B2W04P6V4 

P4KE75 

SA6.0 

SAG6.0 

8.0 

SMAJ65 

-SA6.5 

 82  

TGL41-8.2 

P4KE82 

 8£  

3MAJ7.0 

 SA70  

 :  

SAC  7.0 



TGL419.1 

BZW04P7V0 

P4KE9.1 

92 

— —  

SMAJ7.5C 

SMAJ7.5 

BZW04P7VB 

SA7.5 

 a§  

SMAJ8.0 

 SAR0  

q/_an  

'  ■  

 22£  

TGL4M0 

P4KE10 

 2p5  

SMAJ85 

BZVV04PBV5 

 ^5  

 SAC85  



SMAJ9.0 

TGL41-11 

BZW04P9V4 

P4KE11 

SA9.0 

 1 

TGL41-12 

P4KE12 

 ||r  

SMAJ10C 

SMAJ10 

BZW04P10 

SA10 

SAC10 



TGL41-13 

P4KE13 

 ^  

SMAJ11 

BZW04P11 

 SA11  

 ilfl  

 £  

SMAJ12 

SMCW12C-4 

SMDA12C-8 

 SA12  



SAC12 



TGL41-15 

P4KE15 

 I6.  

SMA.M  3 

TGL4M6 

BZW04P13 

P4KE16 

 SA13  

SMAJ14 

BZW04P14 

 SA14  

 , 



TGL41-18 

P4KE18 

SMAJ15 

SMCW15&4 

SMDA15C-8 

BZW04P15 

 SA15  

SAC15 

 ^fl 

SMAJ16 

 QA1R 

 5n  

P4KE20 

 21 

SMAJ17 

BZW04P17 

 caTt  



 22  

TGL41-22 

BZW04P19 

P4KE22 

 222  

SMAJ18 

 ^air  

 cat'-io  



 24 

TGL41-24 

P4KE24 



24.5 

SMAJ20 

BZW04P20 

 ej&n  

 21  

5MAJ22 

TGL41-27 

P4KE27 

 £TT-  

 Iap  

 SAC22  

 29.6 

SMAJ24C 

SMAJ34 

SMDA24C4 

SMCA24C5 

BZW04P23 

 Sfi24.  

 22  

TGL41-30 

P4KE30 

— ir — 

5MM26 

B2W04P26 

 TT^T  







 22  

TGL41-33 

P4KE33 

SMAJ28 

 QA3fl  

— ir — 

TGL41-36 

BZW04P28 

P4KE36 



— —  

SMAJ30 

RZW04P31 

 SA30  



— ii  

TGL41-39 

P4KE39 





 Ins  

 40B  

SMAJ33 

RZW04P33 

 QA^  



 *2  

TGL41-43 

P4KE43 

 5id  

SMAJ3G 

BZW04P37 

 c  

 SA36  

 oar-*;  

 §™2  

 *L  

TQU1-47 

P4KE47 

49.3 

SMAJ40 

R7W04P40 

 §££2  

 S  

TGL41-51 

BZVV04P44 

POKE  5 1 

 33J  

SMAJ43 

555 

3MAJ45 

 ~r  

 SA45  

 W  c,  

 SAC45  



TGL41-56 

P4KE56 

 592  

SMAJ48 

BZW04P48 

 ~~r  

 *™  

 S  

TGL41-62 

P4KE62 

 SAC50  

— lb — 

SMAJ51 

BZW04P53 

 c  



SMAJ54 



 IN  

TGL41-68 

P4KE68 

SMAJ58 

BZW04P58 

 CA  

 |£58  

 T-T  

SMAJ60 

 SA60  

 =r  

TGL41-75 

P4KE75 

 7Q  

SMAJ64 

BZW04P64 

 QAfil  

 SA64  

 fo  

TGL41-82 

P4KE82 

 T"  

SMAJ70 

B2W04P70 

 qa  

 2™2  

 r-  

TGL41-91 

P4KE91 

 c»r  

 ^  

SMAJ75 

 era  

 |— ^  

SMAJ78 

BZW04P78 

 SA78  

 im  

TGL41-100 

f  4KE1:  i 

 2i  

SMAJ85 

87WD4P85 



 SA85  

TGL41-110 

P4KE110 

 run  

SMAJSO 

BZW04P94 

 SA90  

 i?n  

TGL4 1-120 

P4KE12C 

 -rr  

 —  

SMAJ100 

3A100 

TGL41-130 

BZW04P102 

P4KE130 

 r^s  

SMAJ110 

BZW04P110 

SA110 

 idflfi  

SMAJ120 

SA120 

 i^T  

 "r^  

TGL4M50 

B2VWMP12E 

MKE1SC 

SMAJ130 

TGI  41-160 

BZW04P171 

P4KE160 

SA130 

 164  

 170  

 174  

 180  

TGL4 1-180 

P4KE180 

 Tqcc  

SMAJ150 

BZW04P154 

SA150 

 1980  

SMAJ160 

SA16C 

 200  

TGL4 1-200 

P4KE200 

SA170 

 2100  

SMAJ170 

SA170 

220 

BZW04P188 

P4KE220 

 250  

B2W04P213 

P4KE250 

287 

BZW04P239 

300 

BZVV04P256 

P4KE300 

328 

BZW04P273 

350 

BZW04P299 

P4KE350 

400 

BZW04P342 

P4KE400 

440 

BZW04P376 

P4KSL.W 

NOTES: 

(1 )  StancJarrd  dewce  is  + 10%  tolerance,  add  "A"  suffix  to  part  number  tar  5%  tolerance 

(2)  F^akpulsepo»«!fwsai«bm,:1O'1000llsatT*=25-C  386 


TRANSIENT  VOLTAGE  SUPPRESSOR 


p™(W) 

600 

1500 

5000 

CASEPfPE 

DO240AC 

D&214I215AA 

15KE 

□0-21 4/21  SAB 

R6000 

BREAKDOWN  (V 

VpB)V 
NOM.11) 

63 

P6KE6.8 

SMBGJ5.0 

IN6267 

15KE6.8 

IN6373 

CTE-5' 

SMCGJ5.0 

5KP5.0 

75 

P6KE75 

SMBGJ.6-0 

IN6268 

15KE75 

SMCGJ5.0 

5KP6.0 

8.0 

SMBGJ.65 

 LC£65  

SMCGJ.65 

5KP65 

82 

P6KE82 

1N6269 

15KE82 

8.6 

SMBGJ.7.0 

LCE7.0 

SMCGJ.7B 

5KP7.0 

9.1 

P6KE9.1 

IN6270 

15KE9.1 

92 

SMBG0.75 

LCE7  5 

SMCGJ.75 

5KP75 

9.9 

SMBGJ.8.0 

IN63741N6383 

ICTE-SCTE-SC 

LCE8.0 

SMCGJ.8.0 

5KP8.0 

10.0 

P6KE10 

IN6271 

15KE10 

10.5 

SM8GJ35 

LCE85 

SMCXiJ,85 

5KP85 

11 

P6KE11 

SMBG49.0 

H6272 

15KE11 

LCE9.0 

SMCGJ.9.0 

5KP9.0 

12 

P6KE12 

IN6273 

15KE12 

123 

SMBGJ.10 

1*375*16383 

KTTE-1MCTE-10C 

LCE10 

SMCGJ.10 

5KP10 

13 

P6KE13 

IN6274 

15KE13 

LCE11 

SMCGJ.11 

5KP11 

135 

SMBGJ.11 

145 

SMBGJ.12 

IN637&1N6384 

CTE-121CTE12C 

LCE12 

SMCGJ.12 

5KP12 

15 

P6KE15 

IN6275 

1.5KE15 

16 

P6KE16 

SMBGJ.13 

IN6276 

1.5KE16 

LCE13 

SMCGJ.13 

5KP13 

173 

SMBGJ.14 

LCE14 

SI  ICC  J  *  i 

5KP14 

18 

P6KE18 

IN6277 

15KE18 

18.5 

SM6GJ.15 

IN63771N6385 

CTE-1&ICTC-15C 

LCE15 

SMCGJ.15 

5KP15 

19.8 

SMEGJ.16 

LCE16 

SMCGJ.16 

5KP16 

20 

P6KE20 

H6278 

15KE20 

21 

SM8GJ.7 

LCE17 

SMCGJ.17 

5KP17 

22 

222 

SMBGJ.18  LCE18 

SMCGJ.18 

5KP18 

24 

24.6 

SMCGJ20 

5KP20 

27 

P6KE27 

SMBGJ22 

IN6281 

15KE27 

LCE22 

SMCGJ22 

5KP22 

29.6 

SMBGJ24 

LCE24 

SMCGJ24 

5KP24 

30 

P6KE30 

IN6282 

15KE30 

321 

SMBGJ26 

LCE26 

SMCGJ26 

5KP26 

33 

P6KE33 

IN6283 

15KE33 

34.5 

SMBGJ28 

LCE28 

SMCGJ28 

5KP28 

36 

P6KE36 

IN6284 

1.5KE36 

37.0 

SMBGJ.30 

SMCGJ.30 

5KP30 

39.0 

P6KE39 

IN6285 

1.5KE39 

405 

SMEGJ.33 

SMCGJ,.33 

5KP33 

43 

P6KE43 

INE266 

1.5KE43 

44.4 

SMBGJ.36 

SMCGJ36 

5KP36 

47 

P6KE47 

IN6287 

15KE47 

49.3 

SMBGJ.40 

SMCGJ.40 

5KP40 

51 

P6KE51 

U6288 

15KE51 

53.1 

SMBGJ.43 

SMCGJ.43 

5KP43 

55.5 

SMBGU45 

SMCGJ.45 

56 

P6KE5S 

!N6289 

1.5KE56 

592 

SMBSJ.48 

SMCGJ.43 

62 

P6KE62 

IN6290 

15KE62 

63 

SMBGJ51 

SMCGJ51 

5KP51 

666 

SMBGJ54 

SMCGJ54 

5KP56 

68 

P6KE68 

1N6291 

15KE68 

715 

SMBGJ58 

SMCGJ58 

5KP58 

74.1 

SMBGJ.60 

SMCGJ.60 

5KP60 

75 

P6KE75 

IN6292 

15KE75 

79 

SMBGJ.64 

SMCGJ,64 

82 

IN6293 

1.5KE82 

continued  on  next  page 
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TRANSIENT  VOLTAGE  SUPPRESSOR  (cont'd) 


Pp™(W) 

600 

1500 

CASE TYPE 

DO-240AC 

DO-214C15AA 

15KE 

00-21*21 5A 

 P6O00  

BREAKDOWN  (V) 

V|BR]V 
NCM(1) 

86.4 

SMBGJ.70 

SMCGJ.70 

5KP70 

91 

P6KE91 

IN6294 

15KE91 

SMCGJ.75 

5KP75 

1.5KE100 

104 

SMOGJ.85 

SMCGJ.85         1  5KP85 

110 

P6KE1 10 

IN62S6 

13<E110 

111X3 

cir^  ion 

SMCGJ.90 

5KP90 

 PCKE1T-  

IN6297 

123 

SMBGJ.100 

SMCGJ.100 

5KP100 

1X 

P6KE130 

IN629S 

1.5KE130 

1355 

SM3GU110 

SMCGJ110 

5KP110 

1480 

SNBGJ.120 

SMCGJ.120 

5KP120 

150 

P6KE150 

IN6299 

15KE150 

160 

P6KE160 

SMBGJ.130 

IN6300 

1.5KE160 

SMCGI.130 

170 

P6KE170 

IN6301 

1.5KE170 

180 

P6KE180 

IN6302 

I5KE180 

SMBGJ150 

SMCOJ.150 

198  0 

SMBGJ.160 

SMCGJ.160 

200 

P6KE200 

IN6303 

15KE200 

210.0 

SfcBGJ.170 

SMCGJ.170 

220 

P6KE220 

1.SKE220 

250 

P6KE250 

1.5KE250 

300 

P6KE300 

1.5KE300 

350 

P6KE350 

15KE350 

400 

P6KE400 

1.5KE400 

440 

P6KE440 

15KE440 

NOTES: 

(1)  SBrtMdarati10%BleranB,adb-A-:sJ6(lopar  ru*erfcr5%UaBTO 

(2)  Peak  pulse  powr  «M*im :  101  OOOms  a  TjrfSC 


®  General  Instrument 

Power  Semiconductor  Division 


SMDA05-6 


SURFACE  MOUNT  DIODE  ARRAY  TRANSIENT  VOLTAGE  SUPPRESSOR 

Stand-off  Voltage  -  5. 0  Volts     Peak  Pulse  Power  -  175  Watts  




0.18914.80) 
0  197,5.00) 


W  H   fl  Ff 


rm 


0  150  (3.801 


0. 157  (4.00) 

0.228  (5.80) 
0.244  (6.20) 


**-Q  050(1.27)  ^  ^0.020(0.51) 


0  053  ,  1  351 
0  069(1  75) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Offers  ESD  protection  in  accordance  with  IEC1 000-4-2 
(IEC801-2) 


♦  Monolithic  TVS  junctions 

♦  175W  peak  pulse  power  surge  capability 

♦  Excellent  clamping  capability 

♦  Protection  of  up  to  six  data  lines 

♦  Fast  response  time:  typically  less  than  1 .0ns 
from  0  volts  to  V(br) 

♦  High  temperature  soldering  guaranteed: 
265°C  for  5  seconds  at  terminals 


0    8  T" 


r 


\  0.016  (0  40) 
0.050(1  27) 


in  inches  and  (millimeters) 


MECHANICAL  DATA 


Case:  JEDEC  MS-012-AA  molded  plastic  over  passivated 
junctions 

Terminal:  Solder  plated,  solderable  per  MIL-STD-750, 
Method  2026 


Polarity:  Unidirectional  as  marked 
Mounting  Position:  Any 
Weight:  0.04  ounce,  1.00  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


RATING 

SYMBOL 

VALUE 

UNITS 

Peak  power  dissipation  with  a  8.0/20ns  waveform  (note  1,  fig.  d 

PPPM 

Minimum  175 

Watts 

Peak  power  pulse  current  with  a  8.0/20jjs  waveform  (note  1) 

Ippm 

13.3 

Amps 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-50  to  +125 

NOTES: 

(1 )  Non-repetitive  current  pulse,  per  Fig.3  and  derated  above  Ta=25°C  per  Fig.  2 

(2)  Mounted  on  copper  pad  areas  of  0.045  x  0.030"  (1 .14  x  0.076mm)  per  leg 
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ELECTRICAL  CHARACTERISTICS  at  25°C 


PART 
NUMBER 

DEVICE 
MARKING 
CODE 

STAND-OFF 
VOLTAGE 

MINIMUM 

dntArvUUVVN 

VOLTAGE  at  It=1  0mA 

(NOTE  1) 

MAXIMUM 

PI  AMDIMP 
ULAMrlPtU 

VOLTAGE 
atlpP=1A 

MAXIMUM 

ULAIVlrtNu 

VOLTAGE 
atlpp  =  5A 

MAXIMUM 

rUKWAnU 

VOLTAGE  DROP 
at  If=  200  mA 

MAXIMUM 

LEAKAGE 
CURRENT  at  Vwm 

MAXIMUM 

II IMPTIOM 

CAPACITANCE 

(NOTE  3) 

UNIDIRECTIONAL 

VWM 

V(BR) 

Vc  (NOTE  2) 

Vc  (NOTE  2) 

Volts 

Vf 
Volts 

Id 
HA 

Cj 

pF 

SMDA05-6  | 

QEB 

5.0 

6.0 

9.8 

11.0 

1.25 

20.0 

120 

NOTES: 

(1 )  V(BR)  measured  at  pulse  width  of  300ns  sq.  wave  or  equivalent 

(2)  Surge  current  waveform  per  Fig.  3  and  derate  per  Fig.  2 

(3)  Junction  capacitance  measured  between  I/O  pin  and  ground  at 
1 .0  MHz  and  applied  Vh=0  volts 


•Application  note:  Due  to  the  topology  of  the  SMDA  array,  the  Vrwm  and  V(BR)  specifications  also 
apply  to  the  differential  voltage  between  any  two  data  line  pins.  Hence  the  SMDA05-6  is  designed 
to  "see"  a  maximum  voltage  excursion  of  ±  2.5  volts  between  any  two  data  lines. 


CIRCUIT  DIAGRAM  -  top  view 


SOLDER  PAD  GEOMETRY 


1 


045±  0.005 
14±  .127) 


min  (4,06±  -127) 

0.030±  0.005_J     l_       —J  I      0  050  W 


Dimensions  in  inches  and  (millimeters) 


RATINGS  AND  CHARACTERISTIC  CURVES  FOR  SMDA05-6 


FIG.  1  -  PEAK  PULSE  I 


td.  PULSE  DURATION,  sec. 


FIG.  3  -PUL$E  WAVEFORM 


PULSE  DURATION 
DEFINED  AS  THE  POINT 
WHERE  THE  PEAK  CURRENT 
PEAK  VALUE  Ipp   DECAYS  TO  50%  of  Ipp 


HALF  VALUE  •  Ipp 


\  1  h 


8/20jis  WAVEFORM  as 
DEFINED  BY  ANSI/IEEE  C62.35  — 


""t  I — ■       I  ~ 


0  10 


20      30      40  50 
t,  TIME,  us 


60      70  80 


FIG.  2  -  PULSE  DERATING  CURVE 


100 


11 


0     25    50    75    100  125   150  175  200 

Ta.  AMBIENT  TEMPERATURE,  "C 


i.  4  -  TYPICAL  RESPONSE  TO  8KV  POSITIVE 
GOING  ESP  PULSE 


t,  TIME,  ns 
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SMDA05-18 


SURFACE  MOUNT  ESD  PROTECTION  ARRAY 

Stand-off  Voltage  -  5. 0  Volts     Peak  Pulse  Power  -  1 75  Watts 


0.496(12.60) 


0.511(13.00) 


HHHHBflHBHHy 


fimifm 


0.050  BSC 
1.27  BSC 


T 


0.291(7.40) 
0.299(7.60) 


0.013(0.33) 


'  0.020(0.51) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Offers  ESD  protection  in  accordance  with  IEC1 000-4-2 
(IEC801-2) 

♦  Monolithic  TVS  junctions  in  a 
wide  body  package 

♦  175W  peak  pulses  power  surge  ( 

♦  Excellent  clamping  capability 

♦  Protection  of  up  to  eighteen  data  lines 

♦  Ideal  for  Centronix  Port  protection 

♦  Fast  response  time:  typically  less  than  1 .0ns  from 
0  volts  to  V(BR) 

♦  High  temperature  soldering  guaranteed: 
265°C  for  5  seconds  at  terminals 


0.010(0.25)x4s>  |. 
0.029(0.75)  l^- 


Jt 


X  0.009(0.23) 
J\L0.012(0.32) 


0'-8tf~~\  0.394(10.00)-}   |^  0. 

r        0.419(10.65)      *  0. 


01610  401 


0.050(1.27) 


Dimensions  in  inches  and  (millimeters) 


MECHANICAL  DATA 


Case:  JEDEC  MS-013-AC  molded  plastic  over  passivated 
junctions 

Terminal:  Solder  plated,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Unidirectional,  as  marked 
Mounting  Position:  Any 
Weight:  0.10  ounce,  2.50  grams 


MAXIMUM  RATINGS 


VRACTERISTICS 


Ratings  at  25"C  ambient  temperature  unless  otherwise  specified. 


HATING 

SYMBOL 

VALUE 

UNITS 

Peak  power  dissipation  with  a  8.0/20u.s  waveform  (note  1,  fig  d 

PPPM 

Minimum  175 

Watts 

Peak  power  pulse  current  with  a  8.0/20ns  waveform  (note  d 

IPPM 

13.3 

Amps 

Operating  junction  and  storage  temperature  range 

TJ.TSTG 

-50  to +125 

"C 

(1)  Non-repetitive  current  pulse,  per  Fig. 3  and  derated  above  Ta=25°C  per  Fig.  2 

(2)  Mounted  on  copper  pad  areas  ot  0.045  x  0.030"  (1 .14  x  0.076  mm)  per  leg 
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PART 
NUMBER 

DEVICE 
MARKING 
CODE 

STAND-OFF 
VOLTAGE 

MINIMUM 
BREAKDOWN 
VOLTAGE  at  It=1  OmA 

(NOTE  1) 

MAXIMUM 
CLAMPING 
VOLTAGE 
atlpp=1A 

MAXIMUM 
CLAMPING 
VOLTAGE 
at  Ipp  =  5A 

MAXIMUM 
FORWARD 
VOLTAGE  DROP 
at  lF=200  mA 

MAXIMUM 
REVERSE 
LEAKAGE 
CURRENT  at  Vwm 

MAXIMUM 
JUNCTION 
CAPACITANCE 

(NOTE  3) 

UNIDIRECTIONAL 

Vwm 
Volts 

V(BR) 

Volts 

Vc  (NOTE  2) 

Volts 

Vc  (NOTE  2) 

Volts 

Vf 
Volts 

Id 

ma 

Cj 
pF 

SMDA05-18 

VEB 

5.0 

6.0 

9.8 

11.0 

1.25 

20.0 

120 

NOTES: 

(1)  V(BR)  measured  at  pulse  width  of  300jjs  sq.  wave  or  equivalent 

(2)  Surge  current  waveform  per  Fig.  3  and  derate  per  Fig.  2 

(3)  Junction  capacitance  measured  between  I/O  pin  and  ground 
at  1 .0  MHz  and  applied  Vr=0  volts 


"Application  note:  Due  to  the  topology  of  the  SMDA  array,  the  Vrwm  and  V{BR)  specifications  also 
apply  to  the  differential  voltage  between  any  two  data  line  pins.  Hence  the  SMDA05-18  is  designed 
to  "see"  a  maximum  voltage  excursion  of  ±  2.5  volts  between  any  two  data  lines. 


CIRCUIT  DIAGRAM 

20  GND  11 

nnnnnnnnnn 


ii 


QUUUUUUUUU 

1  GND  10 


SOLDER  PAD  GEOMETRY 

□  □□□□□□□□□I 

56) 

030  ,  0  005  I0127) 


RATINGS  AND  CHARACTERISTIC  CURVES  FOR  SMDA05-18 


FIG.  1  -  PEAK  PULSE  POWER  RATING  CURVE 


FIG.  2  -  PULSE  DERATING  CURVE 


75 


Uj  O 

Q  ir 


50 


25 


25    50     75    100  125   150   175  200 

Ta.  AMBIENT  TEMPERATURE.  'C 


FIG^PULSE  WAVEFORM 


"i  1 — i — r 

PULSE  DURATION  (I 
DEFINED  AS  the  POINT 
WHERE  Ihe  PEAK  CURRENT 


FIG.  .1  •  TYPICAL  Kf-SPONSF  TO  8KV  POSITIVE 
GOING  ESP  PULSE 


t.  TIME,  ns 
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SMAJ5.0C  THRU  SMAJ24C  SERIES 

BIDIRECTIONAL  SURFACE  MOUNT  TRANSIENT  VOLTAGE  SUPPRESSOR 

Stand-off  Voltage  -  5.0  to  24.0  Volts      Peak  Pulse  Power  -  200  Watts  


DO-214AC 
Modified  J-Bend 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Optimized  for  LAN  protection  applications 

♦  Ideal  for  ESD  protection  of  single  lines  in  accordance 
with  IEC1 000-4-2  (IEC801-2) 

♦  200W  peak  pulse  power  capability  with  a  10/1000us 
wave  form  repetition  rate  (duty  cycle):  0.01% 

♦  Low  profile  package 

♦  Built-in  strain  relief 

♦  Glass  passivated  junction 

♦  Low  incremental  surge  resistance 

♦  Excellent  clamping  capability 

♦  Fast  response  time:  typically  less  than  1ns 

♦  For  devices  with  V<br)>10V  are  typically  Id  are  less 
than  1)*A 

♦  High  temperature  soldering: 
250°C/1 0  seconds  at  terminals 


0 


MECHANICAL  DATA 


Case:  JEDEC  DO-214AC  molded  plastic  body  over 
passivated  chips 

Terminals:  Solder  plated,  solderable  per  MIL-STD-750, 
Method  2026 
Mounting  Position:  Any 
Weight:  0.002  ounce,  0.064  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


- 


Electrical  characteristics  apply  in  both  directions.  Ratings  at  25*C  ambient  temperature  unless  otherwise  specified 


SYMBOLS 

VALUE 

UNITS 

Peak  pulse  power  dissipation  with  a  10/1000ns  waveform  (notes  1,2,  fig.1) 

PPPM 

Minimum  200 

Watts 

Peak  pulse  current  with  a  10/1000ns  waveform  (note  1.  fig.3) 

I  PPM 

SEE  TABLE  1 

Amps 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-55  to +150 

°C 

NOTES: 

(1)  Non-repetitive  current  pulse,  per  Fig.  3  and  derated  above  Ta=25°C  per  Fig.  2 

(2)  Mounted  on  0.2"sq.  x  0.5  mil.  inches  thick  (5.0mmJ  x  0.013  mil.)  copper  pad  areas 

(3)  Minimum  breakdown  voltage  tested  at  10mA 

ELECTRICAL  CHARACTERISTICS  at  (Ta=25°C  unless  otherwise  noted) 


DEVICE 

DEVICE 
MARKING 

WORKING 
STAND-OFF 
VOLTAGE 
Vwm  (VOLTS) 

MINIMUM 
BREAKDOWN 
VOLTAGE 
at  1.0mA 
V(BR|  (VOLTS) 

MAXIMUM 
CLAMPING 
VOLTAGE  at  Ippm 
Vc  (VOLTS) 

MAXIMUM 
PEAK  IMPULSE 
SURGE  CURRENT 
Ippm  (AMPS) 

MAXIMUM 
REVERSE 
LEAKAGE 
at  Vwm 
Id  (uA) 

MAXIMUM 
CAPACITANCE 
atOV 
CJ  (PF) 

MAXIMUM 
CAPACITANCE 
at  Vwm 
Cj  (PF) 

SMAJ5.0C 

AA 

5.0 

6.4(3] 

9.6 

21.0 

240.0 

2000 

1200 

SMAJ7.5C 

AB 

7.5 

8.3 

14.3 

14.0 

10.0 

1340 

820 

SMAJ10C 

AC 

10.0 

11.1 

18.6 

10.7 

1.0 

680 

440 

SMAJ12C 

Al 

12.0 

13.3 

22.0 

9.1 

1.0 

500 

300 

SMAJ15C 

AJ 

15.0 

16.7 

26.9 

7.5 

1.0 

380 

215 

SMAJ24C 

AQ 

24.0 

26.7 

43.0 

4.7 

1.0 

275 

125 
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MAXIMUM  RATINGS  AND  CHARACTERISTIC  CURVES  SMAJ5.0C  THRU  SMAJ24C  SERIES 
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SMAJ5.0  THRU  SMAJ170A 


SURFACE  MOUNT  TRANSIENT  VOLTAGE  SUPPRESSOR 

Stand-off  Voltage  -5.0  to  170  Volts      Peak  Pulse  Power  -  300  Watts 


T 

0.090  (2.29) 


0  005  (0  127)MAX 


0J>?t,.'305> 
0  00*10  152} 


Dimensions  in  inches  and  (millimeters) 

-lidirectional  only 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  For  surface  mounted  applications 

♦  Low  profile  package 

♦  Built-in  strain  relief 

♦  Glass  passivated  junction 

♦  Excellent  clamping  capability 

♦  Low  incremental  surge  resistance 

♦  Fast  response  time:  typically  less  than  1  .Ops  from  0  Volts 
to  V(BR)  min. 

♦  300W  peak  pulse  power  capability  with  a  10/1000|.is 
waveform,  repetition  rate  (duty  cycle):  0.01% 

♦  For  devices  with  V(BR)>10V  Id  is  typically  less  than  "I^A 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds  at  terminals 


MECHANICAL  DATA 


Case:  JEDEC  DO-214  AC  molded  plastic  body  over 
passivated  chip 

Terminals:  Solder  plated,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  positive  end  (cathode) 
Mounting  Position:  Any 
Weight:  0.002  ounces,  0.064  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  i 


i  otherwise  specified. 


SYMBOLS 

VALUE 

UNITS 

Peak  pulse  power  dissipation  with  a  10/1000|is  waveform  (note  1,2,5,  figd 

Ppm 

Minimum  300 

Watts 

Peak  forward  surge  current  per  fig.  5 

(NOTE  3) 

Ifsm 

40.0 

Amps 

Peak  pulse  current  with  a  10/1000|!S  waveform  (note  1,  fig  2) 

Ippm 

SEE  TABLE  1 

Amps 

Steady  state  power  dissipation  (note  3) 

PM(AV) 

1.0 

Watts 

Maximum  instantaneous  forward  voltage  at  25A  (note  4) 

vf 

3.5 

Volts 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-55  to  -150 

C 

NOTES: 

(1 )  Non-repetitive  current  pulse,  per  Fig. 3  and  derated  above  Ta=25°C  per  Fig.  2 

(2)  Mounted  on  5.0mm-  copper  pads  to  each  terminal 

(3)  Lead  temperature  at  75°C=Tl 

(4)  Measured  on  8.3ms  single  half  sine-wave  duty  cycle=4  pulses  per  minutes  maximum 
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ELECTRICAL  CHARACTERISTICS  (Ta=25°C  unless  otherwise  noted) 


Device 

Device 
Marking  Code 

Working  Peak 
Reverse  Voltage 
Vwm  (Volts) 

Breakdown  Voltage 

V(br)  (Volts)  at  It 
Min.  Max. 

Test 
Current 
It 
(mA) 

Maximum  Clamping 
Voltage  at  Ippm 
Vc  (Volts) 

(NOTE5) 

Maximum 
Peak  Pulse 
Surge  Current  Ippm 
(note  5)  (Amps) 

Maximum  1 
Reverse 
Leakage 
a  Vwm 

!□<!■*> 

SMAJ5.0 

AD 

5.0 

6.40 

7.30 

10 

9.6 

32.0 

800.0 

SMAJ5.0A 

AE 

5.0 

6  40 

7.00 

10 

9.2 

34.0 

800.0 

SMAJ6.0 

AF 

6.0 

6.67 

8.15 

10 

11.4 

27.6 

800.0 

SMAJ6.0A 

AG 

6.0 

6.67 

7.37 

10 

10.3 

30.5 

800.0 

SMAJ6.5 

AH 

6.5 

7.22 

8.82 

10 

12.3 

25.6 

500.0 

SMAJ6.5A 

AK 

6.5 

7.22 

7.98 

10 

11.2 

28.0 

500.0 

SMAJ7.0 

AL 

7.0 

7.78 

9.51 

10 

13.3 

23.6 

200.0 

SMAJ7.0A 

AM 

7.0 

7.78 

8.60 

10 

12.0 

26.0 

200.0 

SMAJ7.5 

AN 

7.5 

8.33 

10.3 

1.0 

14.3 

22  0 

100.0 

SMAJ7.5A 

AP 

7.5 

8.33 

9.21 

1.0 

12.9 

24.4 

100.0 

SMAJ8.0 

AQ 

8.0 

8.89 

10.9 

1.0 

15.0 

21.0 

50  0 

SMAJ8.0A 

AR 

8.0 

8.89 

9.83 

1.0 

13.6 

23.0 

50.0 

SMAJ8.5 

AS 

8.5 

9.44 

11.5 

1.0 

15.9 

19.8 

10.0 

SMAJ8.5A 

AT 

8.5 

9.44 

10.4 

10 

14.4 

21.8 

10.0 

SMAJ9.0 

AU 

9.0 

10.0 

12.2 

1.0 

16.9 

18.6 

5.0 

SMA  J9.0A 

AV 

9.0 

10.0 

11.1 

1.0 

15.4 

20.4 

5.0 

SMAJ10 

AW 

10.0 

11.1 

13.6 

1.0 

18.8 

16.7 

50 

SMAJ10A 

AX 

10.0 

11.1 

12.3 

1.0 

17.0 

18.5 

5.0 

SMAJ1 1 

AY 

11.0 

12.2 

14.9 

1.0 

20.1 

15.6 

5.0 

SMAJ11A 

AZ 

11.0 

12.2 

13.5 

1.0 

18.2 

17.3 

5.0 

SMAJ12 

BD 

12.0 

13.3 

16.3 

1.0 

22.0 

14.3 

5.0 

SMAJ12A 

BE 

12.0 

13.3 

14.7 

1.0 

1 9.9 

15.8 

5.0 

SMAJ13 

BF 

13.0 

14.4 

17.6 

1.0 

23.8 

13.0 

5.0 

SMAJ13A 

BG 

13.0 

14.4 

15.9 

1.0 

21.5 

14.6 

5.0 

SMAJ14 

BH 

14.0 

15.6 

19.1 

1.0 

25.8 

12.2 

5.0 

SMAJ14A 

BK 

14.0 

15.6 

17.2 

1.0 

23.2 

13.5 

5.0 

SMAJ15 

BL 

15.0 

16.7 

20.4 

I.O 

26.9 

11.7 

5.0 

SMAJ15A 

BM 

15.0 

16.7 

18  5 

1.0 

24.4 

12.9 

5.0 

SMAJ16 

BN 

16.0 

17.8 

21.8 

1.0 

28.8 

10.9 

5.0 

SMAJ16A 

BP 

16.0 

17.8 

19.7 

1.0 

26.0 

12.0 

5.0 

SMAJ17 

BQ 

17.0 

18.9 

23.1 

10 

30.5 

10.3 

5.0 

SMAJ17A 

SR 

17.0 

18.9 

20.9 

1.0 

27.6 

11.4 

5.0 

SMAJ18 

RS 

18.0 

20.0 

24.4 

1.0 

32.2 

9.7 

5.0 

SMAJ18A 

BT 

18.0 

20.0 

22.1 

1.0 

29.2 

10.7 

5.0 

SMAJ20 

BU 

20.0 

22.2 

27.1 

1.0 

35.8 

8.7 

5.0 

SMAJ20A 

BV 

20.0 

22.2 

24.5 

1.0 

32.4 

9  7 

5.0 

SMAJ22 

BW 

22.0 

24.4 

29.8 

1.0 

39.4 

8.0 

5.0 

SMAJ22A 

BX 

22.0 

24.4 

26.9 

1.0 

35.5 

8.8 

5.0 

SMAJ24 

BY 

24.0 

26.7 

32.6 

1.0 

43.0 

7.3 

5.0 

SMAJ24A 

BZ 

24.0 

26.7 

29.5 

1.0 

38.9 

8.0 

5.0 

SMAJ26 

CD 

26.0 

28.9 

35.3 

1.0 

46.6 

6.7 

5.0 

SMAJ26A 

CE 

26.0 

28.9 

31.9 

1.0 

42.1 

7.4 

5.0 

SMAJ28 

CF 

28.0 

31.1 

38.0 

1.0 

50.0 

6.3 

5.0 

SMAJ28A 

CG 

28.0 

31.1 

34.4 

1.0 

45.4 

6.9 

5.0 

SMAJ30 

CH 

30.0 

33.3 

40.7 

1.0 

53.5 

5.8 

5.0 

SMAJ30A 

CK 

30.0 

33.3 

36.8 

I.O 

48.4 

6.5 

5.0 

SMAJ33 

CL 

33.0 

36.7 

44.9 

1.0 

59.0 

5.3 

5.0 

SMAJ33A 

CM 

33.0 

36.7 

40.6 

1.0 

53.3 

5.9 

5.0 

SMAJ36 

CN 

36.0 

40.0 

48.9 

1.0 

64.3 

4.8 

5.0 

SMAJ36A 

CP 

36.0 

40.0 

44.2 

1.0 

58.1 

5.4 

5.0 

SMAJ40 

CQ 

40  0 

44.4 

54.3 

1.0 

71.4 

4.4 

5.0 

SMAJ40A 

CR 

40.0 

44.4 

49.  I 

1.0 

64.5 

4.8 

5.0 

SMAJ43 

CS 

43.0 

47  8 

58.4 

1.0 

76.7 

4.1 

5.0 

SMAJ43A 

CT 

43.0 

47.8 

52.8 

1.0 

69.4 

4.5 

5.0 

SMAJ45 

CU 

45.0 

50.0 

61.1 

1.0 

80.3 

3.9 

5.0 
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ELECTRICAL  CHARACTERISTICS  (Ta=25°C  unless  otherwise  noted) 


Device 

Marking  Code 

Working  Peak 
Reverse  Voltage 
Vwm  (Volts) 

Breakdown  Voltage 

Vibri  (Volts)  at  It 
Min.  Max. 

Test 
Current 
rr 
It  mA 

Maximum  Clamping 
Voltage  at  Ippm 
Vc  (Volts) 

(NOTES) 

Maximum 
Peak  pulse 
Surge  Current  Ippm 

(NOTE  5)  (Amps) 

Maximum 
Reverse 
Leakage 
at  Vwm 

Id  (pA) 

SMAJ45A 

CV 

45 

50.0 

55.3 

1.0 

72.7 

4.3 

5.0 

SMAJ48 

CW 

48 

53.3 

65.1 

1.0 

85.5 

3.6 

5.0 

SMAJ48A 

cx 

48 

53  3 

58.9 

1.0 

77.4 

4.0 

5.0 

SMAJ51 

CY 

51 

56.7 

69.3 

1.0 

91.1 

3.4 

5.0 

SMAJ51A 

CZ 

51 

56.7 

62  7 

1.0 

82.4 

3.8 

5.0 

SMAJ54 

RD 

54 

60.0 

73.3 

1.0 

96.3 

3.2 

5.0 

SMAJ54A 

RE 

54 

60.0 

66.3 

1.0 

87.1 

3.6 

5.0 

SMAJ58 

RF 

58 

64.4 

78.7 

1.0 

103.0 

3.0 

5.0 

SMAJ58A 

RG 

58 

64.4 

71.2 

1.0 

93.6 

3.3 

5.0 

SMAJ60 

RH 

60 

66.7 

81.5 

1.0 

107.0 

2.9 

5.0 

SMAJ60A 

RK 

60 

66.7 

73.7 

1.0 

96  8 

3.2 

5.0 

SMAJ64 

RL 

64 

71.1 

86.4 

1.0 

114.0 

2.7 

5.0 

SMAJ64A 

RM 

64 

71.1 

78.6 

1.0 

103.0 

3.0 

5.0 

SMAJ70 

RN 

70 

77.8 

95.1 

1.0 

125 

2.5 

5.0 

SMAJ70A 

RP 

70 

86  0 

1.0 

113 

2.7 

5.0 

SMAJ75 

RQ 

75 

83.3 

102 

1.0 

134 

2.3 

5.0 

SMAJ75A 

RR 

75 

83.3 

92.1 

1.0 

121 

2.6 

5  0 

SMAJ78 

RS 

78 

86  7 

106 

1.0 

139 

2.2 

5.0 

SMAJ78A 

RT 

78 

86.7 

95.8 

1.0 

126 

2.5 

5.0 

SMAJ85 

RU 

85 

94.4 

115 

1.0 

151 

2.0 

5.0 

SMAJ85A 

RV 

85 

94.4 

104 

1.0 

137 

2.2 

5.0 

SMAJ90 

RW 

90 

100 

122 

1.0 

160 

1.9 

5.0 

SMAJ90A 

RX 

90 

100 

111 

1.0 

146 

2.1 

5.0 

SMAJ100 

RY 

100 

111 

136 

1.0 

179 

1.7 

5.0 

SMAJ100A 

RZ 

100 

111 

123 

1.0 

162 

1.9 

5.0 

SMAJ110 

SD 

110 

122 

149 

1.0 

196 

1.6 

5.0 

SMAJ110A 

SE 

110 

122 

135 

1.0 

177 

1.7 

5.0 

SMAJ120 

SF 

120 

133 

163 

1.0 

214 

1.4 

5.0 

SMAJ120A 

SG 

120 

133 

147 

1.0 

193 

1.6 

5.0 

SMAJ130 

SH 

130 

144 

176 

1.0 

231 



1.3 

5.0 

SMAJ130A 

SK 

130 

144 

159 

1.0 

209 

1.5 

5.0 

SMAJ150 

SL 

150 

167 

204 

1.0 

266 

1.1 

5.0 

SMAJ150A 

SM 

150 

167 

185 

1.0 

243 

1.3 

5.0 

SMAJ160 

SN 

160 

178 

1.0 

287 

1.0 

5.0 

SMAJ160A 

SP 

160 

178 

1.0 

259 

1.2 

5.0 

SMAJ170 

SQ 

170 

189 

231 

1.0 

304 

1.0 

5.0 

SMAJ170A 

SR 

170 

189 

209 

1.0 

275 

1.1 

5.0 

APPLICATION  NOTES 


RECOMMENDED  PAD  LAYOUT 

The  pad  dimensions  should  be  0.010"  (2.5mm)  longer  than  the 
contact  size  in  the  lead  axis.  This  allows  a  solder  fillet  to  form,  see 
figure  below.  Contact  factory  for  soldering  methods. 


This  device  is  designed  specifically  for  transient  volt- 
age suppression  from  threats  generated  by  ESD  for 
board  level  load  switching  components. 

The  wide  leads  assure  a  large  surface  contact  for 
good  heat  dissipation,  and  a  low  resistance  path  for 
surge  current  flow  to  ground. 

This  series  is  designed  to  optimize  board  space  and 
for  use  with  surface  mount  technology  automated 
assembly  equipment. 

They  can  be  easily  mounted  on  printed  circuit  boards 
and  ceramic  substrates  to  protect  sensitive  compo- 
nents from  transient  voltage  damage. 


Dimensions  in  inches  and  (millimeters) 
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SMDA05C-4  THRU  SMDA24C-4 


SURFACE  MOUNT  DIODE  ARRAY  TRANSIENT  VOLTAGE  SUPPRESSOR 

Stand-off  Voltage  -  5.0  to  24  Volts    Peak  Pulse  Power  -  300  Watts 


SO-8/MS-012-AA 


R   fl    R  FT 


I   I   U  H. 


0.157(4.00) 

0.228  IS  80) 
0.244  (6.201 


-»<  ^-0.050(1.27) 


_^  ,  0.013(0.33/ 
^  ^0.020  (0.51) 


0.009  (025) 


0.007  10  19) 
0  009(0  251 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Offers  ESD  protection  in  accordance  with  IEC1 000-4-2 
(IEC801-2) 


♦  Monolithic  TVS  junctions 

♦  300W  peak  pulse  power  reverse  surge  capability 


Dimensions  in  inches  and  (millimeters) 


♦  Excellent  ( 

♦  Protection  of  up  to  four  < 

♦  Fast  response  time:  typically  less  than  5.0ns 
from  0  volts  to  V(BR) 

♦  High  temperature  soldering  guaranteed 
265°C  for  5  seconds  at  terminals 

~  MECHANICAL  DATA 

Case:  JEDEC  MS-012-AA  molded  plastic,  over  passivated 
Junctions 

Terminal:  Solder  plated,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Bidirectional  as  marked 
Mounting  Position:  Any 
Weight:  0.04  ounce,  1 .00  gram 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25CC  ambient  temperature  unless  otherwise  specified. 


RATING 

SYMBOL 

VALUE 

UNITS 

Peak  power  dissipation  with  a  8.0/20(js  waveform 

PPPM 

Minimum  300 

Watts 

Peak  power  pulse  current  with  a  SMDA05C-4 
8.0/20ns  waveform  SMDA12C-4 

SMDA15C-4 
SMDA24C-4 

IPPM 

20.0 
15.0 
12.0 
7.5 

Amps 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-50  to +125 

°C 

NOTES: 

{1)  Non-repetitive  current  puise,  per  Fig.3  and  derated  above  Ta=25°C  per  Fig.  2 
(2)  Mounted  on  copper  pad  areas  of  0.045  x  0.030"  (1 .14  x  0.076mm)  per  leg 


BIDIRECTIONAL  APPLICATIONS 

All  electrical  characteristics  apply  in  both  direction 
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ELECTRICAL  CHARACTERISTICS  at  25°C 


PART 
NUMBER 

DEVICE 
MARKING 
CODE 

STANDOFF 
VOLTAGE 

MINIMUM 
BREAKDOWN 
VOLTAGE  at  It=1. OmA 

(NOTE  1) 

MAXIMUM 
CLAMPING 
VOLTAGE 
at  Ipp  =  1A 

MAXIMUM 
CLAMPING 
VOLTAGE 
at  Ipp  -  5A 

MAXIMUM 
REVERSE 
LEAKAGE 
CURRENT  at  Vwm 

MAXIMUM 
JUNCTION 
CAPACITANCE 

(NOTE  3) 

BIDIRECTIONAL 

VwM 

Volts 

V(BR) 

Volts 

Vc  (NOTE  2) 

Volts 

Vc  (NOTE  2) 

Volts 

Id 

iiA 

Cj 

dF 

SMDA05C-4 

REB 

5.0 

*6.0 

9.8 

11.0 

100.0 

350 

SMDA12C-4 

RED 

12.0 

13.4 

19.0 

24.0 

1.0 

150 

SMDA15C-4 

REF 

15.0 

16.7 

24.0 

30.0 

1.0 

120 

SMDA24C-4 

REH 

24.0 

26.7 

43.0 

55.0 

1.0 

100 

NOTES: 

(1)  V(8R)  measured  at  pulse  width  of  300>s  sq.  wave  or  equivalent 

(2)  Surge  current  waveform  per  Fig.  3  and  derate  per  Fig.  2 

(3)  Junction  capacitance  measured  at  1 .0  MHz  and  applied  Vr=0  volts 
*V(brj  test  current  is  (It)  is  10  mA 


'Application  note:  Due  to  the  topology  of  the  SMDA  array,  the  Vrwm  and  V(BR)  specifications  also 
apply  to  the  differential  voltage  between  any  two  data  line  pins.  Hence  the  SMDA12C-4  is  designed 
to  "see"  a  maximum  voltage  excursion  of  ±  6  volts  between  any  two  data  lines. 


CIRCUIT  DIAGRAM*  -  top  view 


SOLDER  PAD  GEOMETRY 


N/C   N/C  8 
GND  GND 

*SMDA05C-4  is  common  anode  configuration 


x 


f  □  □  □ 

>4S  (6.22)  160± 
min  (4.06* 


T 

60*  0  005 
[4.06±  .127) 


0.030±  0.005_J  _^ 


|  .  0.050  typ. 
r~  (1-27) 


Dimensions  in  inches  and  (millimeters) 


RATING  AND  CHARACTERISTIC  CURVES  FOR  SMDA05C-4  THRU  SMDA24C-4 


400 


@  General  Instrument 

Power  Semiconductor  Division 


SMDA05C-8  THRU  SMDA24C-8 


SURFACE  MOUNT  DIODE  ARRAY  TRANSIENT  VOLTAGE  SUPPRESSOR 

Stand-off  Voltage  -5.0  to  24  Volts     Peak  Pulse  Power  -  300  Watts  


SO-14/MS-012-AB 


H    H   H  R  fl 


rTTTTTl 

-*jo050(,.27|*- 


0.  t5T(4.00} 
I  0.226(5.. 
I  0.224(6.30) 


:U=mj=U=U=U=W-± 

\0.0O4{0.10) 


0  -8-  3 


0.007(0.19) 
0.009(0  25) 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory  Flammabil 
Classification  94V-0 

♦  Offers  ESD  protection  in  accordance  with  IEC1 000-4-2 
(IEC801-2) 


♦  Monolithic  TVS  junctions 

♦  300W  peak  pulse  power  surge  capability 

♦  Excellent  clamping  capability 

♦  Protection  of  up  to  eight  data  lines 

♦  Fast  response  time:  typically  less  than  5.0ns  from 

0  VOltS  to  V(BR) 

♦  High  temperature  soldering  guaranteed: 
265°C  for  5  seconds  at  terminals 




MECHANICAL  DATA 


Case:  JEDEC  MS-012-AB  molded  plastic,  over 
Terminal:  Plated,  solderable  per  MIL 
Polarity:  Bidirectional  as  marked 
Mounting  Position:  Any 
Weight:  0.07  ounce,  1.75  grams 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


RATING 

SYMBOL 

VALUE 

UNITS 

Peak  power  dissipation  with  a  8.0/20us  waveform  (note  1,  fig  d 

PPPM 

Minimum  300 

Watts 

Peak  power  pulse  current  with  a  SMDA05C-8 
8.0/20ns  waveform  (NOTE  1)                           SMDA1 2C-8 

SMDA15C-8 
SMDA24C-8 

I  PPM 

20.0 
15.0 
12.0 
7.5 

Amps 

Operating  junction  and  storage  temperature  range 

Tj.TSTG 

-50  to +125 

°C 

NOTES: 

(1)  N on- repetitive  current  pulse,  per  Fig.3  and  derated  above  Ta=25"C  per  Fig.  2 

(2)  Mounted  on  copper  pad  areas  of  0.045  x  0.030"  (1.14  x  0.076mm)  per  leg 


BIDIRECTIONAL  APPLICATIONS 

All  electrical  characteristics  apply  in  both  directions 
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ELECTRICAL  CHARACTERISTICS  at  25°C 


PART 
NUMBER 

DEVICE 
MARKING 
CODE 

STAND-OFF 
VOLTAGE 

MIMIMI  IM 
MINIMUM 

BREAKDOWN 
VOLTAGE  at  It=1. 0mA 
(NOTE  1) 

MAAIMUM 

CLAMPING 
VOLTAGE 
at  Ipp  =  1A 

11 A  VI Kill  IM 
MAAIMUIVl 

CLAMPING 
VOLTAGE 
at  Ipp  =  5A 

MAYIMI  IM 
IV1H  AIIYlUIVl 

REVERSE 
LEAKAGE 
CURRENT  at  Vwm 

MAYIMI  IM 
IVI  AAllvlUIVI 

JUNCTION 
CAPACITANCE 

(NOTE  3) 

BIDIRECTIONAL 

Vwm 
Volts 

V(BR) 

Volts 

Vc  (NOTE  2) 

Volts 

Vc  {NOTE  2) 
VOIIS 

Id 

■  ■A 

Cj 

nc 

Pr 

SMDA05C-8 

SEB 

5.0 

6.0" 

9.8 

11.0 

100.0 

350 

SMDA12C-8 

SED 

12.0 

13.4 

19.0 

24.0 

1.0 

150 

SMDA15C-8 

SEF 

15.0 

16.7 

24.0 

30.0 

1.0 

120 

SMDA24C-8 

SEH 

24.0 

26.7 

43.0 

55.0 

1.0 

100 

NOTES: 

(1)  V{BR)  measured  at  pulse  width  of  300ns  sq.  wave  or  equivalent 

(2)  Surge  current  waveform  per  Fig.  3  and  derate  per  Fig.  2 

(3)  Junction  capacitance  measured  at  1 .0  MHz  and  applied  Vr=0  volts 
•  V(BR)  test  current  (It)  is  10  mA 


'Application  note:  Due  to  the  topology  of  the  SMDA  array  the  Vrwm  and  V(br)  specifications  also 
apply  to  the  differential  voltage  between  any  two  data  line  pins.  Hence  the  SMDA12C-8  is 
designed  to  "see"  a  maximum  voltage  excursion  of  ±  6  volts  between  any  two  data  lines. 


CIRCUIT  DIAGRAM*  -  top  view 


GND 
14 


f  ?  t  ?  t 


1 

GND 


N/C 

"SMDA05C-8  is  common  anode  configuration 


7 

GND 


.245  (6.22) 
min 


SOLDER  PAD  GEOMETRY 

□□□□□□□ 

!□□□□□□□ 


0.045  ±  0.005 
(1.14  ±  .127) 


0.160  ±0.005 
(4.061.127) 


0.030  ±  0.005  .  .  . 
(.762  ±.127)     — I      I"-  —\ 


i  0.050  typ. 
'  (127) 


Dimensions  in  inches  and  (millimeters) 


RATING  AND  CHARACTERISTIC  CURVES  FOR  SMDA05C-8  THRU  SMDA24C-8 


FIG.  1  -  PEAK  PULSE  POWER  RATING  CURVE  FIG.  2  -  PULSE  DERATING  CURVE 


Id,  PULSE  DURATION,  sec.  Ta,  AMBIENT  TEMPERATURE,  "C 


FIG.  3  -  PULSE  WAVEFORM 


PULSE  DURATION 
(td)  IS  DEFINED  as 
the  POINT  WHERE 
Ihe  PEAK  CURRENT 
DECAYS  10  50% 
of  Ipp 


30  40  50 
t,  TIME,  jis 


402 


I  General  Instrument 


TMPG06-6.8  THRU  TMPG06-43A 


— 


— 


AUTOMOTIVE  TRANSIENT  VOLTAGE  SUPPRESSOR 

Breakdown  Voltage  -  6.8  to  43  Volts     Peak  Pulse  Power  -  400  Watts 


^    Case  Style  TMPG-06 


0.090(2.29) 


1.0  (25.4) 
MIN. 


0.025(0.635) 
0.025  (0.559) 


0. 125  (3. 18) 
0.115  (2.92) 


1.0  (25.4) 
MIN. 


Dimensions  in  inches  and  (millimeters) 


* 


Patent  #s  4,980,315 
5,166,769 
5,278,094 


Available  in  unidirectional  only 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Designed  for  the  hood  applications 

♦  Available  in  unidirectional  only 

♦  Exclusive  G.I.  patented  Passivated  Anisotropic  Rectifier 
(PAR)  chip  construction 

♦  400W  peak  pulse  power  capability  on 

10/1000us  waveform,  repetition  rate  (duty  cycle):  1 .0% 

♦  Excellent  clamping  capability 

♦  Low  incremental  surge  resistance 

♦  Fast  response  time:  typically  less 
than  1  .Ops  from  0  Volts  to  V(BR) 

♦  For  devices  with  V(BR)>10V,  Id  are  typically  less  than 
1.0uA 

♦  High  temperature  soldering  guaranteed: 
300°C/10  seconds  0.375  (9.5mm)  lead  length, 
5lbs  (2.3  kg)  tension 


MECHANICAL  DATA 


Case:  Molded  plastic  over  a  passivated  junction 
Terminals:  Axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  positive  end  (cathode) 
Mounting  Position:  Any 
Weight:  0.0064  ounce,  0.181  gram 


MAXIMUM  RATINGS  AND  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified 


SYMBOL 

VALUE 

UNITS 

Peak  power  dissipation  with  a  10/1 000ns 
waveform  (note  1,  fig.1) 

PPPM 

Minimum  400 

Watts 

Peak  pulse  power  current  with  a  10/1 000ns 
waveform  (notei,2,  fig.  3) 

IPPM 

SEE  TABLE  1 



Amps 

Steady  state  power  dissipation  at  Tl=75°C 
lead  lengths  0.25"  (6.33mm)  (note  2) 

PM(AV) 

1.0 

Watts 

Peak  forward  surge  current,  8.3ms  single  half 
sine-wave  superimposed  on  rated  load 
(JEDEC  Method)  (NOTE  3) 

Ifsm 

40.0 

Amps 

Maximum  instantaneous  forward  voltage  at  25A  (note  3) 

Vf 

3.5 

Volts 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to  +185 

°C 

NOTES: 

(1 )  Non-repetitive  current  pulse,  per  Fig.  3  and  derated  above  Ta=25°C  per  Fig.  2 

(2)  Mounted  on  copper  pads  area  of  1 .6  x  1 .6"  (40  x  40mm) 

(3)  Measured  on  8.3ms  single  half  sine-wave  or  equivalent  square  wave,  duty  cycle=4  pulses  per  minute  maximum 
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ELECTRICAL  CHARACTERISTICS  at  (Ta=25°C  unless  otherwise  noted) 


Breakdown  Voltage 

V(8R| 
Volts  (NOTE  1) 

Test 
Current 

Oldf  IU-UI  1 

Voltage 

Maximum 
Reverse 
Leakage 
at  Vwm 

In  1  nil 

Maximum 
Reverse 
Lea  lea  ge 
at  Vwm 

Tj=150°C 

ID 

Peak  Pulse 

(PPM 

ma  All  iiui  1 1 

Clamping 
Voltage  at  Ippm 

Mr  /Unit  O 

Maximum 
Temperature 

Of 
V(BR) 

\/o  1  Is) 

Device  Type 

MIN 

MAX 

at  It 

/m  A\ 

(rriAj 

Vwm 
(Volts) 

(NOTE  2) 

6.12 

7.48 

10.0 

5.50 

300 

1000 

29.2 

10.8 

0.057 

TMPG06-6.8A 

6.45 

7.14 

10.0 

5.80 

300 

1000 

36.0 

10.5 

0.057 

1  IVIrWaUO  #.o 

6.75 

8.25 

10  0 

6  05 

1 50 

500 

26  9 

117 

0  060 

TMPGOfi-7  5A 

7.13 

7.88 

10.0 

6.40 

150 

500 

27.9 

1 1 .3 

0.061 

i  iviruuD_o.t 

7.38 

9.02 

10  0 

6  63 

50  0 

200 

25  2 

12  5 

TMPG06-8  2A 

7.79 

8.61 

10.0 

7.02 

50.0 

200 

26.0 

12.1 

0.065 

I  IVIrUUD  3.  I 

8.19 

10.0 

1  n 

7  37 

10  0 

50  0 

22  8 

13  8 

0  068 

T"MDr""nc  q  ia 

8.65 

9.55 

1 .0 

7.78 

1 0.0 

50.0 

23.5 

1 3.4 

0.068 

TMPnnfi-1  n 

I  v4\r              I  U 

9.00 

11.0 

1  fl 
1  .u 

P.  in 

o.u 

on  n 

1  n 
I  o.u 

u.u/  O 

Tiuipnnfi.ioA 

1  IVIr  VjaUD    1  UM 

9.50 

10.5 

1  0 

8  55 

5  0 

20  0 

28  9 

I  t.o 

n  n7^ 

TMPG06-1 1 

9.90 

12.1 

1.0 

8.92 

2  0 

10  0 

25  9 

16  2 

0  075 

TMPG06-1 1A 

10.5 

11.6 

1.0 

9.40 

2.0 

10.0 

26.3 

15.6 

0.075 

TMPG06-12 

10.8 

13.2 

1.0 

9.72 

1 .0 

5  0 

24.9 

17.3 

0.076 

TMPG06-12A 

11.4 

12.6 

1.0 

10.2 

1.0 

5.0 

25.1 

16.7 

0.078 

TMPG06-13 

11.7 

14.3 

1 .0 

10.5 

1 .0 

5.0 

22.1 

19.0 

0.081 

I  ivirvjuu  ion 

12.4 

13.7 

i  i .  i 

1  n 

o.u 

OO  1 

HO  O 

U.Uo  1 

TMPG06-15 

13.5 

16.3 

1 .0 

12.1 

1.0 

5.0 

19.1 

22.0 

0.084 

TMPG06-15A 

1 4.3 

1 5.8 

1.0 

12.8 

1.0 

5.0 

19.8 

21.2 

0.084 

14.4 

17.6 

1  .U 

10  Q 

l  eLM 

1  r\ 

5.0 

1 7.8 

23.5 

0.086 

i  iviruuD-  1  DM 

15.2 

16.8 

1  n 
1  .u 

1  f\ 

O.U 

i  y.o 

22.5 

0.086 

I  MP(j06-18 

16.2 

19.8 

1 .0 

14.5 

1.0 

5.0 

15.8 

26.5 

0.088 

I  MruUb-loA 

17.1 

18.9 

1.0 

15.3 

1.0 

5.0 

16.5 

25.5 

0.088 

TMPG06-20 

18.0 

22.0 

1.0 

16.2 

1.0 

5.0 

14.4 

29.1 

0.090 

TMPG06-20A 

19.0 

21.0 

1.0 

17.0 

1.0 

5.0 

15.1 

27.7 

0.090 
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ELECTRICAL  CHARACTERISTICS  at  (Ta=25°C  unless  otherwise  noted) 


Breakdown  Voltage 

V(BR) 
(VoltS)  (NOTE  1) 

Test 
Current 
at  It 
(mA) 

Stand-oft 
Voltage 
Vwm 
(Volts) 

Maximum 
Reverse 
Leakage 
at  Vwm 
Id  (11A) 

Maximum 
Reverse 
Leakage 
at  Vwm 

Tj=150°C 
Id  (uA) 

Peak  Pulse 
Current 
Ippm 

Maximum 
Clamping 
Voltage  at  Ippm 
Vc  (Volts) 

Temperature 
Coefficient 
of 

V(BR) 

(%/°C) 

Device  Type 

MM 

MAX 

(NOTE  2) 

(Amps) 

19.8 

24.2 

1  .U 

1 1.0 

1  .U 

o.u 

1  Q  O 
I  o.cL 

0 1  .y 

u.uy*i 

1  IVIruUD-ttft 

20.9 

23.1 

i  .U 

HOD 
1  O.O 

1  .u 

o.u 

I  O.  / 

oU.O 

n  nQO 
u.uy^ 

TMPG06-24 

21.6 

26.4 

1.0 

19.4 

1.0 

5.0 

12.3 

34.2 

0.094 

TMPG06-24A 

22.8 

25.2 

1.0 

20.5 

1.0 

5.0 

12.6 

33.2 

0.094 

TMPG06-27 

24.3 

29.7 

1.0 

21.8 

1.0 

5.0 

10.7 

39.1 

0.096 

TMPCa06-27A 

25.7 

28.4 

1 .0 

23.1 

1 .0 

5.0 

11.2 

37.5 

0.096 

TMPG06-30 

27.0 

33.0 

1.0 

24.3 

1.0 

5.0 

9.6 

43.5 

0.097 

TMPG06-30A 

28.5 

31.5 

1.0 

25.6 

1.0 

5.0 

10.1 

41.4 

0.097 

TMPG06-33 

29.7 

36.3 

1.0 

26.8 

1.0 

5.0 

0.098 

TMPG06-33A 

31.4 

34.7 

1.0 

28.2 

1.0 



0.098 

1  MP  (a  06-36 

32.4 

39.6 

1 .0 

29.1 

1 .0 

5.0 

8.0 

52.0 

0.099 

TMPHflfi  QRA 
1  IVlrUUO-ODrt 

34.2 

37.8 

1  n 
1  .U 

0U.0 

O.U 

Q  A 
0.4 

/io  0 
4y.y 

U.Uyy 

TMPG06-39 

35.1 

42.9 

1.0 

31.6 

1.0 

5.0 

7.4 

56.4 

0.100 

TMPG06-39A 

37.1 

41.0 

1.0 

33.3 

1.0 

5.0 

7.8 

53.9 

0.100 

TMPG06-43 

38.7 

47.3 

1.0 

34.8 

1.0 

5.0 

6.8 

61.9 

0.101 

TMPG06-43A 

40.9 
I  _  1 

45.2 
I   I 

1.0 

36.8 

1.0 

5.0 

7.1 

59.3 
I  

0.101 

- 

NOTES: 


(1)  V(BR)  measured  after  It  applied  for  300ns,  lT=square  wave  pulse  or  equivalent 
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RATING  AND  CHARACTERISTIC  CURVES  TMPG06-6.8  THRU  TMPG06-43A 


FIG.  1  -  PEAK  PULSE  POWER  RATING  CURVE 


FIG.  2  -  PULSE  DERATING  CURVE 


0.1ms         1.0ms  10ms         100ms        1.0ms  10ms 

td,  PULSE  WIDTH,  sec. 

FIG.  3  -  PULSE  WAVEFORM 


PEAK  VALUE 
IPPM 


PULSE  WIDTH  (Id)  IS  DEFINED 
as  the  POINT  WHERE  the 
PEAK  CURRENT  DECAYS 
to  50%  ol  Ipp 


FIG.  5  -  STEADY  STATE  POWER  DERATING  CURVE 


uj  g 
fc?3 


60Hz 

I 

L  »  0.375"  (9.5mm)  \ 
LEAD  LENGTH  \ 

-RESI 
INDU 

3  I  IVt  I. 

CTIVE  L 

hi  — 
OAD 

pr 

I 

I  

1.6  X  1.6  X  .040" 
(40  x  40  x  1mm) 

CO 

"PER  H 

^AT  SIN 

KS 

50  75  100  125  150  175  200 
Tl,  LEAD  TEMPERATURE,°C 


25      50      75     100      125    150      175  200 
Ta,  AMBIENT  TEMPERATURE,  °C 

FIG.  4  -  TYPICAL  JUNCTION  CAPACITANCE 


UJ 

o 


10  100 
V(BR),  BREAKDOWN  VOLTAGE,  VOLTS 


FIG.  6  -  MAXIMUM  NON-REPETITIVE  FORWARD 
SURGE  CURRENT 


Tl=75'C 

8.3ms  SINGLE  HALF  SINE-WAVE 
(JEDEC  Method) 


NUMBER  OF  CYCLES  AT  60  Hz 
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TGL41 -6.8  THRU  TGL41-200CA 

SURFACE  MOUNT  TRANSIENT  VOLTAGE  SUPPRESSOR 

Breakdown  Voltage  -  6.8  to  200  Volts      Peak  Putt 


DO-213AB 


-  SOLDERABLE  ENDS 


1st  band  denotes  type  and  positive  end  (cathode) 


Dimensions  in  inches 
and 
(millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  For  surface  mounted  applications 

♦  Glass  passivated  junction 


♦  Excellent  clamping  capability 

♦  Low  incremental  surge  resistance 

♦  Fast  response  time  typically  less  than  1  .Ops  from  0  Volts 
to  V(BR)  for  unidirectional  and  5.0ns  for  bidirectional  types 

♦  400W  peak  pulse  capability  with  a  10/1000|as  waveform, 
repetition  rate  (duty  cycle):  0.01% 

♦  For  devices  with  V(BR)>10V,  Id  are  typically  less 
than  1  .OuA 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds  at  terminals 

MECHANICAL  DATA 

Case:  JEDEC  DO-213AB  molded  plastic  body  over 
passivated  junction 

Terminals:  Solder  plated,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Blue  bands  denotes  positive  end 
(cathode)  for  unidirectional  and  a  yellow  band  in 
the  middle  for  bidirectional  types 
Mounting  Position:  Any 
Weight:  0.1 16  gram,  0.0046  ounce 


DEVICES  FOR  BIDIRECTIONAL  APPLICATIONS 


For  bidirectional  applications  use  suffix  letters  C  or  CA  for  types  TGL41-6.8  thru  TGL41-200A  (e.g.TGL41-6.8C,  TGL41-200CA). 

Electrical  characteristics  apply  in  both  directions. 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


RATINGS 

SYMBOL 

VALUE 

UNITS 

Peak  pulse  power  dissipation  with  a 
10/1000ns  waveform  (note  1,  fig.1) 

PPPM 

Minimum  400 

Watts 

Steady  state  power  dissipation  at  Tt=75°C  (note  2) 

PM(AV) 



1.0 

Watt 

Peak  pulse  current  with  a  10/1 000ns  waveform 

(NOTE  1,  FIG.  3) 

IPPM 

SEE  TABLE  1 

Amps 

Peak  forward  surge  current,  8.3ms  single  half 

sine-wave  superimposed  on  rated  load  for  unidirectional  only 

(JEDEC  Method)  (NOTE  3) 

Ifsm 

40.0 

— 

Amps 

Maximum  instantaneous  forward  voltage  at  25A  (note  3) 
for  unidirectional  only 

Vf 

3.5 

Volts 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 



-55  to +150 



°C 

NOTES: 

(1 )  Non-repetitive  current  puise,  per  Fig.  3  and  derated  above  Ta=25°C  per  Fig.  2 

(2)  Mounted  on  copper  pads  to  each  terminal  of  0.31  in*  (8.0  mm')  per  Fig.  5 

(3)  Measured  at  8.3ms  single  half  sine-wave  or  equivalent  square  wave  duty  cycle=4  pulses  per  minute  maximum 
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ELECTRICAL  CHARACTERISTICS  at  (Ta=25°C  unless  otherwise  noted) 


Breakdown  Voltage 

V(BR) 
(VoltS)  (NOTE  1) 

Current 
at  It 
(mA) 

Stand-off 

vuiidge 
VWM 

(NOTE  4) 

(Volts) 

Maximum 
Reverse 

at  Vwm 
Id  (mA) 

(NOTE  4) 

Maximum 
Peak  Pulse 
Current 

IPPM 
(NOTE  2) 

(Amps) 

Maximum 

Damninn 
\j  i  all      r  \\£ 

Voltage  at 

IPPM 

Vc  (Volts) 

Maximum 

Tpmnornti  i  yc> 
1  t?l  11  pel  caLUI  v? 

Coefficient 

Of  V(BR| 

(%  /  °C) 

Device  Type 

MM 

MAX 

TGL41-6.8 

6.12 

7.48 

10.0 

5.50 

1000.0 

38.7 

10.8 

0.060 

TGL41-6.8A 

6.45 

7.14 

10.0 

5.80 

1000.0 

40.0 

10.5 

0.060 

TGL41-7.5 

6.75 

8.25 

10.0 

6.05 

500.0 

36.0 

11.7 

0.064 

TGL41-7.5A 

7.13 

7.88 

10.0 

6.40 

500.0 

37.1 

11.3 

0.064 

TGL41-8.2 

7.38 

9.02 

10.0 

6.63 

200.0 

33.6 

12.5 

0.068 

TGL41-8.2A 

7.79 

8.61 

10.0 

7.02 

200.0 

34.7 

12.1 

0.068 

TGL41-9.1 

8.19 

10.0 

1.0 

7.37 

50.0 

30.4 

13.8 

0.071 

TGL41-9.1A 

8.65 

9.55 

1.0 

7.78 

50.0 

31.3 

13.4 

0.071 

TGL41  -10 

9.00 

11.0 

1.0 

8.10 

10.0 

28.0 

15.0 

0.076 

TGL41  -10A 

9.50 

10.5 

1.0 

8.55 

10.0 

28.9 

14.5 

0.076 

TGL41  -11 

9.90 

12.1 

1.0 

8.92 

5.0 

25.9 

16.2 

0.078 

TGL41  -11 A 

10.5 

11.6 

1.0 

9.40 

5.0 

26.9 

15.6 

0.078 

TGL41-12 

10.8 

13.2 

1.0 

9.72 

5.0 

24.2 

17.3 

0.081 

TGL41-12A 

11.4 

12.6 

1.0 

10.2 

5.0 

25.1 

16.7 

0.081 

TGL41-13 

11.7 

14.3 

1.0 

10.5 

5.0 

22.1 

19.0 

0.084 

TGL41-13A 

12.4 

13.7 

1.0 

11.1 

5.0 

23.0 

18.2 

0.084 

TGL41-15 

13.5 

16.5 

1.0 

12.1 

5.0 

19.0 

22.0 

0.087 

TGL41-15A 

14.3 

15.8 

1.0 

12.8 

5.0 

19.8 

21.2 

0.087 

TGL41-16 

14.4 

17.6 

1.0 

12.9 

5.0 

17.8 

23.5 

0.089 

TGL41-16A 

15.2 

16.8 

1.0 

13.6 

5.0 

18.6 

22.5 

0.089 

TGL41-18 

16.2 

19.8 

1.0 

14.5 

5.0 

15.8 

26.5 

0.091 

TGL41-18A 

17.1 

18.9 

1.0 

15.3 

5.0 

16.6 

25.2 

0.091 

TGL41-20 

18.0 

22.0 

1.0 

16.2 

5.0 

14.4 

29.1 

0.093 

TGL41-20A 

19.0 

21.0 

1.0 

17.1 

5.0 

15.1 

27.7 

0.093 

TGL41-22 

19.8 

24.2 

1.0 

17.8 

5.0 

13.1 

31.9 

0.095 

TGL41-22A 

20.9 

23.1 

1.0 

18.8 

5.0 

13.7 

30.6 

0.095 

TGL41-24 

21.6 

26.4 

1.0 

19.4 

5.0 

12.1 

34.7 

0.097 

TGL41-24A 

22.8 

25.2 

1.0 

20.5 

5.0 

12.6 

33.2 

0.097 

TGL41-27 

24.3 

29.7 

1.0 

21.8 

5.0 

10.7 

39.1 

0.099 

TGL41-27A 

25.7 

28.4 

1.0 

23.1 

5.0 

11.2 

37.5 

0.099 

TGL41-30 

27.0 

33.0 

1.0 

24.3 

5.0 

9.8 

43.5 

0.100 

TGL41-30A 

28.5 

31.5 

1.0 

25.6 

5.0 

10.1 

41 .4 

0.100 

TGL41-33 

29.7 

36.3 

1.0 

26.8 

5.0 

8.8 

47.7 

0.101 

TGL41-33A 

31.4 

34.7 

1.0 

28.2 

5.0 

45.7 

0.101 

TGL41-36 

32.4 

39.6 

1.0 

29.1 

5.0 

8.0 

52.0 

0.102 

TGL41-36A 

34.2 

37.8 

1.0 

30.8 

5.0 

8.4 

49.9 

0.102 

TGL41-39 

35.1 

42.9 

1.0 

31.6 

5.0 

7.4 

56.4 

0.103 

37.1 

41.0 

1 .0 

33.3 

5.0 

7.7 

53.9 

0.103 

TGL41-43 

38.7 

47.3 

1.0 

34.8 

5.0 

6.7 

61.9 

0.104 

TGL41-43A 

40.9 

45.2 

1.0 

36.8 

5.0 

7.0 

59.3 

0.104 

TGL41-47 

42.3 

51.7 

1.0 

38.1 

5.0 

10.6 

67.8 

0.104 
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ELECTRICAL  CHARACTERISTICS  at  (Ta=25°C  unless  otherwise  noted) 


Device  Type 

Breakdown  Voltage 

V(BR) 
Volts  (NOTE  1) 

Test 
Current 

(mA) 

S 1 9  n  d~off 
Voltage 

VwM 
(Volts) 

Maximum 
Reverse 
Leakage 

to(pA) 

Maximum 
Peak  Pulse 
Current 
Ippm 

(NOTE  2) 

(Amps) 

Maximum 
Clamping 
Voltage  at 

Vc  (Volts) 

Maximum 
Temperature 
Coefficient 

(%  /  °C) 

MIN 

MAX 

TGL41-47A 

44.7 

49.4 

1.0 

40.2 

5.0 

6.4 

64.8 

0.104 

TGL41-51 

45.9 

56.1 

1.0 

41.3 

5.0 

5.7 

73.5 

0.105 

TGL41-51A 

48.5 

53.6 

1.0 

43.6 

5.0 

5.9 

70.1 

0.105 

TGL41-56 

50.4 

61.6 

1.0 

45.4 

5.0 

5.2 

80.5 

0.106 

TGL41-56A 

53.2 

58.8 

1.0 

47.8 

5.0 

5.4 

77.0 

0.106 

TGL41-62 

55.8 

68.2 

1.0 

50.2 

5.0 

4.7 

89.0 

0.107 

TGL41-62A 

58.9 

65.1 

1.0 

53.0 

5.0 

4.9 

85.0 

0.107 

TGL41-68 

61.2 

74.8 

1.0 

55.1 

5.0 

4.2 

98.0 

0.107 

TGL41-68A 

64.6 

71.4 

1.0 

58.1 

5.0 

4.5 

92.0 

0.107 

TGL41-75 

67.5 

82.5 

1.0 

60.7 

5.0 

3.8 

108.0 

0.108 

TGL41-75A 

71.3 

78.8 

1.0 

64.1 

5.0 

4.0 

103.0 

0.108 

TGL41-82 

73.8 

90.2 

1.0 

66.4 

5.0 

3.5 

118.0 

0.108 

TGL41-82A 

77.9 

86.1 

1.0 

70.1 

5.0 

3.7 

113.0 

0.108 

TGL41-91 

81.9 

100.0 

1.0 

73.7 

5.0 

3.2 

131.8 

0.109 

TGL41-91A 

86.5 

95.50 

1.0 

77.8 

5.0 

3.3 

125.0 

0.109 

TGL41-100 

90.0 

110.0 

1.0 

81.0 

5.0 

1.46 

144.0 

0.109 

TGL41-100A 

95.0 

105.0 

1.0 

85.5 

5.0 

1.53 

137.0 

0.109 

TGL41-110 

99.0 

121.0 

1.0 

89.2 

5.0 

1.33 

158.0 

0.110 

TGL41-110A 

105.0 

116.0 

1.0 

94.0 

5.0 

1.38 

152.0 

0.110 

TGL41-120 

108.0 

132.0 

1.0 

97.2 

5.0 

1.21 

173.0 

0.110 

TGL41-120A 

114.0 

126.0 

1.0 

102.0 

5.0 

1.27 

165.0 

0.110 

TGL41-130 

117.0 

143.0 

1.0 

105.0 

5.0 

1.12 

187.0 

0.110 

TGL41-130A 

124.0 

137.0 

1.0 

111.0 

5.0 

1.17 

179.0 

0.110 

TGL41-150 

135.0 

165.0 

1.0 

121.0 

5.0 

0.98 

215.0 

0.111 

TGL41-150A 

143.0 

158.0 

1.0 

128.0 

5.0 

1.01 

207.0 

0.111 

TGL41-160 

144.0 

176.0 

1.0 

130.0 

5.0 

0.91 

230.0 

0.111 

TGL41-160A 

152.0 

168.0 

1.0 

136.0 

5.0 

0.96 

219.0 

0.111 

TGL41-170 

153.0 

187.0 

1.0 

138.0 

5.0 

0.86 

244.0 

0.111 

TGL41-170A 

162.0 

179.0 

1.0 

145.0 

5.0 

0.90 

234.0 

0.111 

TGL41-180 

162.0 

198.0 

1.0 

146.0 

5.0 

0.81 

258.0 

0.111 

TGL41-180A 

171.0 

189.0 

1.0 

154.0 

5.0 

0.85 

246.0 

0.111 

TGL41-200 

180.0 

220.0 

1.0 

162.0 

5.0 

0.73 

287.0 

0.111 

TGL41-200A 

190.0 

210.0 

1.0 

171.0 

5.0 

0.77 

274.0 

0.111 

NOTES: 

(1)  V(BR>  measured  after  It  applied  for  300ms  lT=square  wave  pulse  or  equivalent 

(2)  Surge  current  waveform  per  Figure  3  and  derate  per  Fig.2 

(3)  All  terms  and  symbols  are  consistent  with  ANSI/IEEE  C62.35 

(4)  For  bidirectional  types  having  Vwm  of  10  Volts  and  less,  the  Id  limit  is  doubled 


FIG.  4  -  TYPICAL  JUNCTION  CAPACITANCE 


FIG.  3  -  PULSE  WAVEFORM 
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BZW04P-5V8  THRU  BZW04- 


GLASS  PASSIVATED  JUNCTION  TRANSIENT  VOLTAGE  SI 

Stand-off  Voltage  -  5.8  to  376  Volts       Peak  Pulse 


DO204AL 


0-107(2.7) 
0.080  (2.  Op 


 I_ 

A 

0.205  (5.2) 
0. 160  (4. 1) 


1.0  (25.4) 
MIN. 


Dimensions  are  in  inches 
and 
(millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Glass  passivated  chip  junction 

♦  400W  peak  pulse  power 
capability  with  a  10/1000us  waveform 
repetition  rate  (duty  cycle):  0.01% 

♦  Excellent  clamping 
capability 

♦  Low  incremental  surge  resistance 

♦  Fast  response  time:  typically  less 
than  1 .0  ps  from  0  Volts  to  V(br)  for  uni- 
directional and  5.0ns  for  bidirectional  types 

♦  Typical  Id  less  than  1uA  above  10V  rating 

♦  High  temperature  soldering  guaranteed: 
265°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5lbs.  (2.3  kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AL  molded  plastic  over  passivated 
junction 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  positive  end  (cathode)  except 
for  bidirectional  types 
Mounting  Position:  Any 
Weight:  0.012  ounce,  0.3  gram 


DEVICES  FOR  BIDIRECTIONAL  APPLICATIONS 

For  bidirectional  use  add  suffix  Letter  "B"  (e.g.  BZW04P-6V4B). 
Electrical  characteristics  apply  in  both  directions. 

MAXIMUM  RATINGS  AND  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOL 

VALUE 

UNITS 

Peak  pulse  power  dissipation  with  a  10/1 000ns  waveform 

(NOTE  1,  FIG.  3) 

PPPM 

Minimum  400 

Watts 

Peak  pulse  current  with  a  10/1000ns  waveform 

(NOTE  1,  FIG.  3) 

I  PPM 

SEE  TABLE  1 

Amps 

Steady  pulse  state  power  dissipation  at  Tl=75°C 
lead  lengths,  0.375"  (9.5mm)  (note  2) 

PM(AV) 

1.0 

Watts 

Peak  forward  surge  current,  8.3ms  single  half 
Sine-wave  superimposed  on  rated  load 
(JEDEC  Method)  (note  3)  unidirectional  only 

Ifsm 

40.0 



Amps 

Maximum  instantaneous  forward  voltage  at  25A 
(note  4)  unidirectional  only 

Vf 

3.0/6.5 

Volts 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-55  to +175 

°C 

NOTES: 

(1 )  Non-repetitive  current  pulse,  per  Fig.  3  and  derated  above  Ta=25°C  per  Fig.  2 

(2)  Mounted  on  copper  pad  area  of  1 .6  x  1 .6"  (40  x  40mm)  per  Fig.  5 

(3)  8.3ms  single  half  sine-wave  or  equivalent  square  wave,  duty  cycle=4  pulses  per  minute  maximum 

(4)  Vf=3.0V  max.  for  devices  of  V(brj<200V  and  Vf  6.5  Volt  max.  for  devices  of  V(BR)>200V 
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ELECTRICAL  CHARACTERISTICS  at  (Ta=25°C  unless  otherwise  noted) 


Device  Type 

Breakdown  Voltage 

V(BR) 
Volts  (NOTE  1) 

Test 
Current 
at  It 
(mA) 

Stand-off 
Voltage 

VWM 

(Volts) 

Maximum 
Reverse 
Leakage 
at  Vwm 
Id(mA) 
(NOTE4) 

Maximum 
Peak  Pulse 

Current 
Ippm 

(Amps) 

(NOTE  2) 

Maximum 
Clamping 
Voltage  at 

Ippm 
Vc  (Volts) 

Maximum 
Temperature 
Coefficient 

Of  V(BR) 

(%/C) 

MIN 

MAX 

'BZW04P5V8 

6.45 

7.48 

10.0 

5.80 

1000 

38.0 

10.5 

0.057 

'BZW04-5V8 

6.45 

7.14 

10.0 

5.80 

1000 

38.0 

10.5 

0.057 

BZW04P6V4 

7.13 

8.25 

10.0 

6.40 

500 

35.4 

11.3 

0.061 

BZW04-6V4 

7.13 

7.88 

10.0 

6.40 

500 

35.4 

11.3 

0.061 

BZW04P7V0 

7.79 

9.02 

10.0 

7.02 

200 

33.0 

12.1 

0.065 

BZW04-7V0 

7.79 

8.61 

10.0 

7.02 

200 

33.0 

12.1 

0.065 

BZW04P7V8 

8.65 

10.0 

1.0 

7.78 

50.0 

30.0 

13.4 

0.068 

BZW04-7V8 

8.65 

9.55 

1.0 

7.78 

50.0 

30.0 

13.4 

0.073 

BZW04P8V5 

9.50 

11.0 

1.0 

8.55 

10.0 

27.6 

14.5 

0.073 

BZW04-8V5 

9.50 

10.5 

1.0 

8.55 

10.0 

27.6 

0.075 

BZW04P9V4 

10.5 

12.1 

1.0 

9.4 

5.0 

   i 

15.6  0.075 

BZW04-9V4 

10.5 

11.6 

1.0 

9.4 

5.0 

25.7 

15.6 

0.075 

BZW0P10 

11.4 

13.2 

1.0 

10.2 

5.0 

24.0 

16.7 

0.078 

BZW04-10 

11.4 

12.6 

1.0 

10.2 

5.0 

24.0 

16.7 

0.078 

BZW04P11 

12.4 

14.3 

1.0 

11.1 

5.0 

22.0 

18.2 

0.081 

BZW04-1 1 

12.4 

13.7 

1.0 

11.1 

5.0 

22.0 

18.2 

0.081 

BZW04P13 

14.3 

16.5 

1.0 

12.8 

5.0 

19.0 

21.2 

0.084 

BZW04-13 

14.3 

15.8 

1.0 

12.8 

5.0 

19.0 

21.2 

0.084 

BZW04P14 

15.2 

17.6 

1.0 

13.6 

5.0 

17.8 

22.5 

0.086 

BZW04-14 

15.2 

16.8 

1.0 

13.6 

5.0 

17.8 

22.5 

0.086 

BZW04P15 

17.1 

19.8 

1.0 

15.3 

5.0 

16.0 

25.2 

0.088 

BZW04-15 

17.1 

18.9 

1.0 

15.3 

5.0 

16.0 

25.2 

0.088 

BZW04P17 

19.0 

22.0 

1.0 

17.1 

5.0 

14.5 

27.7 

0.090 

BZW04-17 

19.0 

21.0 

1.0 

17.1 

5.0 

14.5 

27.7 

0.090 

BZW04P1 9 

20.9 

24.2 

1.0 

18.8 

5.0 

13.0 

30.6 

0.092 

BZW04-19 

20.9 

23.1 

1.0 

18.8 

5.0 

13.0 

30.6 

0.092 

BZW04P20 

22.8 

26.4 

1.0 

20.5 

5.0 

12.0 

33.2 

0.094 

BZW04-20 

22.8 

25.2 

1.0 

20.5 

5.0 

12.0 

33.2 

0.094 

BZW04P23 

25.7 

29.7 

1.0 

23.1 

5.0 

10.7 

37.5 

0.096 

BZW04-23 

25.7 

28.4 

1.0 

23.1 

5.0 

10.7 

37.5 

0.096 

BZW04P26 

28.5 

33.0 

1.0 

25.6 

5.0 

9.60 

41.5 

0.097 

BZW04-26 

28.5 

31.5 

1.0 

25.6 

5.0 

9.60 

41.5 

0.097 

BZW04P28 

31.4 

36.3 

1.0 

28.2 

5.0 

8.80 

45.7 

0.098 

BZW04-28 

31.4 

34.7 

1.0 

28.2 

5.0 

8.80 

45.7 

0.098 

BZW04P31 

34.2 

39.6 

1.0 

30.8 

5.0 

8.00 

49.9 

0.099 

BZW04-31 

34.2 

37.8 

1.0 

30.8 

5.0 

8.00 

49.9 

0.099 

BZW04P33 

37.1 

42.9 

1.0 

33.3 

5.0 

7.40 

53.9 

0.100 

BZW04-33 

37.1 

41.0 

1.0 

33.3 

5.0 

7.40 

53.9 

0.100 

BZW04P37 

40.9 

47.3 

1.0 

36.8 

5.0 

6.70 

59.3 

0.101 

BZW04-37 

40.9 

45.2 

1.0 

36.8 

5.0 

6.70 

59.3 

0.101 

BZW04P40 

44.7 

51.7 

1.0 

40.2 

5.0 

6.20 

64.8 

0.101 

BZW04-40 

44.7 

49.4 

1  0 

o.u 

64.8 

0.101 

BZW04P44 

48.5 

56.1 

1.0 

43.6 

5.0 

5.70 

70.1 

0.102 

BZW04-44 

48.5 

53.6 

1.0 

43.6 

5.0 

5.70 

70.1 

0.102 

BZW04P48 

53.2 

61.6 

1.0 

47.8 

5.0 

5.20 

77.0 

0.103 

BZW04-48 

53.2 

58.8 

1.0 

47.8 

5.0 

5.20 

77.0 

0.103 

'Not  available  as  bidirectional  devices 
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L/CVICG  lypG 

Breakdown  Voltage 

V{BR) 
Volts  (NOTE  1) 

Test 
Current 
at  It 
(mA) 

Stand-off 
Voltage 

VWM 

(Volts) 

Maximum 
Reverse 
Leakage 
at  Vwm 
MraA) 

(NOTE4) 

Maximum 
Peak  Pulse 
Current 

IPPM 

(Amps) 

(NOTE  2) 

Maximum 
Clamping 
Voltage  at 

IPPM 

Vc  (Volts) 

Maximum 
Temperature 
Coefficient 

Of  V(BR) 

(%/C) 

MIN 

MAX 

BZW04P53 

58.9 

68.2 

1.0 

53.0 

5.0 

4.70 

85.0 

0.104 

BZW04-53 

58.9 

65.1 

1.0 

53.0 

5.0 

4.70 

85.0 

0.104 

BZW04P58 

64.6 

74.8 

1.0 

58.1 

5.0 

4.30 

92.0 

0.104 

bZ  VVU4-0O 

64.6 

71.4 

■t  A 

RQ  1 
JO.  t 

r  n 

Q9  n 

n  1  C\A 

U.  1  UH 

bZWU4rb4 

71.3 

82.5 

1  A 

ft/1  1 

fc>4. 1 

R  A 

Q  QA 

o.yu 

1  AQ 
1  UO 

n  1 

U.  I  uo 

O  "71  ft  /n  a  C:  A 

BZW04-64 

71.3 

78.8 

1 .0 

64.1 

c:  a 
O.U 

Q  QA 

o.yu 

1  AQ 
I  UO 

n  1  hr 
U.  I  uo 

BZW04P70 

77.9 

90.2 

1.0 

70.1 

5.0 

Q  CA 
o.OU 

I  I  O 

n  1  f\R 

U.  IUO 

D"7\A/Avt  7  A 

bZWU4-/ U 

77.9 

86.1 

i  A 

/U.  I 

r  n 

O.U 

*\  RCi 
O.OU 

I   I  O 

0  1 05 

Q"7\A/A/1  D7Q 

bZvvU4rvo 

86.5 

100 

1  A 

1  .u 

7Q  A 

r  n 

O.U 

Q  OA 

1  OR 

n  1  r\R 

U.  I  uo 

bZ.VVU4-/0 

86.5 

95.5 

1  A 

7R  n 

/  o.U 

r  n 

O.U 

^  on 

1  OR 

n  1  r\R 

U.  I  UO 

95.0 

110 

1  0 

85  5 

5  0 

2.90 

1 37 

0.106 

D -71  A /A  A  OCT 

BZW04-85 

95.0 

105 

1 .0 

85.5 

5.0 

2.90 

137 

A    .  AC 
U.1UO 

bZVVU4rjy4 

105 

121 

1  A 

qa  a 
y4.u 

o.U 

0  fin 

1  RO 
I  0*i 

n  1  n7 

u.  l  U  / 

bZVVU4-y4 

105 

116 

1  A 

QA  A 

r  r» 
O.U 

1  RO 
I  Oil 

n  1  at 
U.  I  u  / 

bZWU4P1  U2 

114 

132 

1 .0 

102.0 

£.  A 

O.U 

O  Af\ 

i  CZR 

loo 

A  1  AT 

u.  1  u/ 

BZW04-102 

114 

126 

1 .0 

102.0 

5.0 

2.40 

165 

0.107 

D  ~7\  ft  lf  \  A          H  A 
bZ  WU4P1  1  U 

124 

143 

1 .0 

1 18.0 

5.0 

2.20 

1 79 

0.1 07 

BZW04-1 10 

124 

137 

1.0 

1 1 1 .0 

5.0 

2.20 

1 79 

0.1 07 

BZW04P128 

143 

165 

1.0 

128.0 

5.0 

2.00 

207 

0.108 

□  ~7\A/A/1  no 

bZWU4-12o 

143 

158 

1 .0 

1 28.0 

5.0 

2.00 

207 

0.1 08 

D/-.VVU4r  1  00 

152 

176 

1  A 

I  .u 

I  OO.U 

K  A 
O.U 

-1  PA 
1  .OU 

d.  1  y 

n  I  no 
u.  1  Uo 

b£.VV4U4-1  OO 

152 

168 

1  A 

1  OR  A 

R  A 
O.U 

1  HA 
1  .oU 

0 1  Q 

n  1  no 

U.  I  Uo 

□  "7\  A/A  AC 

BZW04P145 

161 

187 

1 .0 

145.0 

5.0 

1 .70 

234 

0.108 

r>  -71  A  lr\  A    A  AC 

BZW04-145 

161 

179 

1 .0 

145.0 

5.0 

1 .70 

234 

0.108 

BZVVU4P1 o4 

171 

198 

1 .0 

154.0 

5.0 

1 .60 

246 

0.108 

BZWU4-1  o4 

171 

189 

1 .0 

154.0 

5.0 

1 .60 

246 

0.108 

D  "71  A/A/1  DH  71 

BZWU4P1  /I 

190 

220 

1 .0 

1 71 .0 

5.0 

1 .50 

274 

0.108 

BZW04- 171 

190 

210 

1 .0 

171 .0 

5.0 

1 .50 

274 

0.108 

D  ~7\  A  /n  A  T~tA  O  O 

BZW04P188 

209 

242 

1 .0 

188.0 

5.0 

1 .40 

301 

0.108 

Q"71A/A/f    H  QO 

BZW04-188 

209 

231 

1 .0 

188.0 

5.0 

-4    A  A 

1 .40 

oai 
301 

0.108 

BZW04P213 

237 

275 

1 .0 

213.0 

5.0 

1 .50 

344 

0.1 10 

BZW04-213 

237 

263 

1.0 

213.0 

5.0 

1.50 

344 

0.1 10 

BZW04P239 

266 

308 

1.0 

239.0 

5.0 

1.50 

384 

0.1 10 

D"7\A/A./1  OIQ 

bzwu4-zoy 

266 

294 

1 .0 

239.0 

5.0 

1 .50 

384 

0.1 10 

Q"7\A/A/1  DOCC 

bZWU4PZob 

285 

330 

1 .0 

256.0 

5.0 

1 .20 

414 

0.1 10 

D~71A/A/1  OCC 

BZW04-256 

285 

315 

1 .0 

256.0 

5.0 

1 .20 

414 

0.1 10 

D  "7\A/A  /I  D070 

BZW04P273 

304 

352 

1 .0 

273.0 

5.0 

1 .20 

438 

0.1 10 

D"7\A/A/1  070 
bZWU4-^/o 

304 

336 

1 .0 

273.0 

5.0 

1 .20 

438 

0.1 10 

332 

385 

1  A 

OQQ  A 

C  A 
O.U 

0.90 

482 

0.1 1 0 

BZW04-299 

332 

368 

1.0 

299.0 

5.0 

0.90 

482 

0.110 

BZW04P342 

380 

440 

1.0 

342.0 

5.0 

0.90 

548 

0.110 

BZW04-342 

380 

420 

1.0 

342.0 

5.0 

0.90 

548 

0.110 

BZW04P376 

418 

484 

1.0 

376.0 

5.0 

0.80 

603 

0.110 

BZW04-376 

418 

462 

1.0 

376.0 

5.0 

0.80 

603 

0.110 

NOTES: 

(1 )  V(br)  measured  after  It  applied  for  300^is  lT=square  wave  pulse  or  equivalent 

(2)  Surge  current  waveform  per  Fig.  3  and  derated  per  Fig.  2 

(3)  All  terms  and  symbols  are  consistent  with  ANSI/IEEE  C62.35 

(4)  For  bidirectional  devices  with  Vwm  of  1 0  Volts  and  less,  the  Id  limit  is  doubled 


413 


i  General  Instrument 
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RATINGS  AND  CHARACTERISTIC  CURVES  BZW04P5V8  THRU  BZW04-376 


FIG.  1  -  PEAK  PULSE  POWER  RATING  CURVE 


FIG.  2  -  PULSE  DERATING  CURVE 


0.1ps        1.0ns         10|js        100|js        1.0ms  10ms 
to.  PULSE  WIDTH,  sec. 
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11  o 
ga 

o  t— ~ 
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§  w 
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FIG.  3  -  PULSE  WAVEFORM 
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FIG.  5  -  STEADY  STATE  POWER  DERATING  CURVE 


.  I 

V      60  Hz 
\  RESISTIVE  OR  INDUCTIVE  LOAD 

L  =  0.375  (9.5mm) 
LEAD  LENGTH 

u 

I  I 

1.6x  1.6  x  0.040- 

(40  X  40  X  1mm.) 
COPPER  HEAT  SINKS 

100 


CC  iij 

0  < 

01  z 
O  w 

¥8 

0_  UJ 


So 

O  2 

uj  < 

tn  Lt 

—J  w 

3  Q 


25      50      75      100      125    150      175  200 
Ta,  AMBIENT  TEMPERATURE,  °C 


FIG.  4  -  TYPICAL  JUNCTION  CAPACITANCE 
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100,000 
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P4KA6.8  THRU  P4KA43A 


AUTOMOTIVE  TRANSIENT  VOLTAGE  SUPPRESSOR 

Breakdown  Voltage  -  6.8  to  43  Volts    Peak  Pulse  Power  -  400  Watts 








0  205  (5  21 
0. 160  (4  rj 


Dimensions  in  inches  and  (millimeters) 
*  Patent  It's  4,980.315 
5,166.769 


5,278,094 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory  Flammability 
Classification  94V-0 

♦  Designed  tor  under  the  hood  applications 

♦  Exclusive  G.I.  patented  Passivated  Anisotropic  Rectifier 
(PAR)  chip  construction 

♦  400W  peak  pulse  power 
capability  with  a  10/1 000ns  waveform, 
repetition  rate  (duty  cycle):  0.01% 

♦  Excellent  clamping  capability 

♦  Low  incremental  surge  resistance 

♦  Fast  response  time:  typically  less 
than  1  .Ops  from  0  Volts  to  V(BR) 

♦  For  devices  with  V(br)>10V,  Id  are  typically  less  than 
1.0uA 

♦  High  temperature  soldering  guaranteed: 
300°C/10  seconds,  0.375"  (9.5mm)  lead  length, 


5lbs.  (2.3  kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AL  molded  plastic  body  over 
passivated  junction 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  positive  end  (cathode) 
Mounting  Position:  Any 
Weight:  0.012  ounce,  0.3  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25"C  ambient  temperature  unless  otherwise  specified. 


SYMBOL 

VALUE 

UNITS 

Peak  pulse  power  dissipation  with  a  10/1 000ns 
waveform  (note  1,  fig.1) 

PPPM 

Minimum  400 

Watts 

Peak  pulse  current  with  a  10/1000ns  waveform 

(NOTE  1,  FIG.  3) 

Ippm 

SEE  TABLE  1 

Amps 

Steady  state  power  dissipation  at  Ti_=75°C 
lead  lengths  0.375"  (9.5mm)  (note  2) 

PM(AV) 

1.0 

Watts 

Peak  forward  surge  current,  8.3ms  single  half 
sine-wave  superimposed  on  rated  load 

(JEDEC  Method)  (NOTE  3) 

Ifsm 

40.0 

Amps 

Maximum  instantaneous  forward  voltage  at  25A 

Vf 

3.5 

Volts 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to +185 

°C 

NOTES: 

(1)  Non-repetitive  current  pulse,  per  Fig.  3  and  derated  above  Ta=25°C  per  Fig.  2 

(2)  Mounted  on  copper  pad  area  of  1 .6  x  1 .6"  (40  x  40mm)  per  Fig.  5 
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ELECTRICAL  CHARACTERISTICS  at  (Ta=25°C  unless  otherwise  noted) 


Device  Type 

Breakdown  Voltage 

V(BR) 
Volts  (NOTE  1) 

Test 
Current 
at  It 
(mA) 

Stand-off 
Voltage 
Vwm 
(Volts) 

Maximum 
Reverse 
Leakage 
at  Vwm 
Id  (uA) 

Maximum 
Reverse 
Leakage 
at  Vwm, 

Tj=150°C 
Id(uA) 

Maximum 
Peak  Pulse 
Current 
Ippm 

(NOTE  2) 

(Amps) 

Maximum 
Clamping 
Voltage  at  Ippm 

VC ( VOUbf 

Maximum 
Temperature 
Coefficient 
of 

V(BR) 

{  /©  / 

MIN 

MAX 

P4KA6.8 

6.12 

7.48 

10.0 

5.50 

300 

1000 

38.0 

10.8 

0.057 

P4KA6.8A 

6.45 

7.14 

10.0 

5.80 

300 

1000 

40.0 

10.5 

0.057 

P4KA7.5 

6.75 

8.25 

10.0 

6.05 

1 50 

500 

oo.U 

117 

1  1 .1 

u.uou 

t~>  A  IS  A  "7   C  A 

P4KA7.5A 

7.13 

7.88 

10.0 

6.40 

-i  cn 
1 OU 

OUU 

o/ .U 

11  O 

U.UD  I 

P4KA8.2 

7.38 

9.02 

10.0 

6.63 

50.0 

200 

33.0 

12.5 

0.065 

P4KA8.2A 

7.79 

8.61 

10.0 

7.02 

50.0 

200 

34.0 

12.1 

0.065 

P4KA9.1 

8.19 

10.0 

1.0 

7.37 

10.0 

50.0 

30.0 

13.8 

0.068 

P4KA9.1  A 

8.65 

9.55 

1.0 

7.78 

10.0 

50.0 

31.0 

13.4 

0.068 

P4KA10 

9.00 

11.0 

1.0 

8.10 

5.0 

20.0 

28.0 

15.0 

0.073 

P4KA10A 

9.50 

10.5 

1 .0 

8.55 

5.0 

20.0 

28.9 

14.5 

0.073 

P4KA1 1 

9.90 

12.1 

1 .0 

8.92 

2.0 

10.0 

25.0 

16.2 

0.075 

r  4r\M  1  1  A 

10.5 

11.6 

1 .0 

y  .4u 

1  n  n 

or  n 

I  D.O 

n  n7t; 

P4KA12 

10.8 

13.2 

1.0 

9.72 

1.0 

10.0 

24.0 

17.3 

0.076 

P4KA12A 

11.4 

12.6 

1.0 

10.2 

1.0 

10.0 

25.0 

16.7 

0.078 

r4l\Ai  o 

11.7 

14.3 

1 .0 

10.5 

1 .0 

1 0.0 

22.0 

19.0 

0.081 

P4KA13A 

12.4 

13.7 

1.0 

11.1 

1.0 

10.0 

23.6 

18.2 

0.081 

P4KA1 5 

13.5 

16.3 

1.0 

12.1 

1 .0 

10.0 

19.0 

22.0 

0.084 

P4KA15A 

14.3 

15.8 

1.0 

12.8 

1.0 

10.0 

19.8 

21.2 

0.084 

r4KA1b 

14.4 

17.6 

1 .0 

12.9 

1 .0 

10.0 

17.8 

23.5 

0.086 

P4KA16A 

15.2 

16.8 

1.0 

13.6 

1.0 

10.0 

18.0 

22.5 

0.086 

P4KA18 

16.2 

14.5 

1.0 

10.0 

15.8 

26.5 

0.088 

DA  If  A  1QA 

r4r\A1  OA 

17.1 

18.9 

1 .0 

15.3 

1 .0 

10.0 

16.4 

25.5 

0.088 

P4KA20 

18.0 

22.0 

1.0 

16.2 

1.0 

10.0 

14.4 

29.1 

0.090 

P4KA20A 

19.0 

21.0 

1.0 

17.0 

1.0 

10.0 

15.0 

27.7 

0.0903 
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ELECTRICAL  CHARACTERISTICS  at  (Ta=25°C  unless  otherwise  noted) 


Device  Type 

Breakdown  Voltage 

V(BR) 
VoltS  (NOTE  1) 

Test 
Current 
at  It 
(mA) 

Stand-off 
Voltage 

VWM 

(Volts) 

Maximum 
Reverse 
Leakage 
at  Vwm 
Id  (m-A) 

Maximum 
Reverse 

at  Vwm. 
Tc=150°C 
Id  (hA) 

Maximum 
Peak  Pulse 
Current 

IPPM 

(NOTE  2) 

(Amps) 

Maximum 
Clamping 
Voltage  at  Ippm 
Vc  (Volts) 

Maximum 

Coefficient 
of 

V(BR) 

(%  /  X) 

MIN 

MAX 

DAIS  AOO 

19.8 

24.2 

i  n 
1  .U 

17  0 

I  /.o 

1  n 
I  .u 

-inn 
I  u.u 

10  n 
I  o.u 

Q1  Q 

n  c\qo 

K4r\.A*;2A 

20.9 

23.1 

1 .0 

18.8 

1 .0 

1 0.0 

13.7 

30.6 

0.092 

P4KA24 

21.6 

26.4 

1 .0 

19.4 

1 .0 

10.0 

12.0 

34.2 

0.094 

P4KA24A 

22.8 

25.2 

1.0 

20.5 

1.0 

10.0 

12.6 

33.2 

0.094 

P4KA27 

24.3 

29.7 

1.0 

21.8 

1.0 

10.0 

10.7 

39.1 

0.096 

P4KA27A 

25.7 

28.4 

1 .0 

23.1 

1 .0 

10.0 

1 1 .0 

37.5 

0  096 

27.0 

33.0 

1  n 
I  .u 

OA  O. 

i  n 

1  .u 

1  n  n 
I  u.u 

0  ft 
y.o 

A**  ft 

n  c\Q7 
u.uy  / 

P4KA30A 

28.5 

31.5 

1.0 

25.6 

1.0 

10.0 

10.0 

41.4 

0.097 

29.7 

36.3 

1  n 
I  .u 

Oft  P. 

■t  n 

1  -U 

1  n  n 

« p. 
0.0 

A7  1 

u.uyo 

31.4 

34.7 

1  n 

28.2 

1 .0 

10.0 

9.0 

45.7 

0.098 

P4KA36 

32.4 

39.6 

1.0 

29.1 

1.0 

10.0 

8.0 

52.0 

0.099 

P4KA36A 

34.2 

37.8 

1.0 

30.8 

1.0 

10.0 

8.4 

49.9 

0.099 

P4KA39 

35.1 

42.9 

1.0 

31.6 

1.0 

10.0 

7.4 

56.4 

0.100 

P4KA39A 

37.1 

41.0 

1.0 

33.3 

1.0 

10.0 

7.7 

53.9 

0.100 

P4KA43 

38.7 

47.3 

1.0 

34.8 

1.0 

10.0 

6.7 

61.9 

0.101 

P4KA43A 

40.9 

45.2 

1.0 

36.8 

1.0 

10.0 

7.0 

59.3 

0.101 

NOTES: 

(1)  V(br)  measured  after  It  applied  for  300us,  lT=square  wave  pulse  or  equivalent 

(2)  Surge  current  waveform  per  Fig.  3  and  derated  per  Fig.  2 

(3)  All  terms  and  symbols  are  consistent  with  ANSI/IEEE  C62.35 
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RATINGS  AND  CHARACTERISTIC  CURVES  P4KA6.8  THRU  P4KA43A 


FIG.  1  -  PEAK  PULSE  POWER  RATING  CURVE 


FIG.  2  -  PULSE  DERATING  CURVE 
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FIG.  3  -  PULSE  WAVEFORM 
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FIG.  5  -  STEADY  STATE  POWER  DERATING  CURVE 
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FIG.  4  -  TYPICAL  JUNCTION  CAPACITANCE 
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Power  Semiconductor  Division 


P4KE6.8  THRU  P4KE440CA 


GLASS  PASSIVATED  JUNCTION  TRANSIENT  VOLT 

Breakdown  Voltage  -  6.8  to  440  Volts     Peak  Pulse  Power  -  400  Wat, 


SSOR 


DO-204. 


AL 


0.107(2  7) 
0.080  p  op 


028(0.71} 
DM. 


NOTE:t».aJii™i»« 


Dimensions  are  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Glass  passivated  junction 

♦  400W  peak  pulse  power  capability  with  ; 
waveform,  repetition  rate 
(duty  cycle):  0.01% 

♦  Excellent  clamping  capability 

♦  Low  incremental  surge  resistance 

♦  Fast  response  time:  typically  less 
than  1  .Ops  from  0  Volts  to  V(BR)  for 
unidirectional  and  5.0ns  for  bidirectional  types 

♦  Devices  with  V(BR)>10V  Id  are  typically  Id  less  than  1.0uA 

♦  High  temperature  soldering  guaranteed: 
265°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5lbs.  (2.3  kg)  tension 

MECHANICAL  D/... 

Case:  JEDEC  DO-204AL  molded  plastic  body  over 
passivated  junction 

Terminals:  Axial  leads,  solderable  per  Mil 
Method  2026 

Polarity:  Color  band  denotes  positive  < 
for  bidirectional  types 
Mounting  Position:  Any 
Weight:  0.012  ounce,  0.3  gram 


(cathode) 


 DEVICES  FOR  BIDIRECTIONAL  APPLICATIONS  

For  bidirectional  use  C  or  CA  suffix  for  types  P4KE7.5  thru  types  P4KE440  (e.g.  P4KE7.5CA,  P4KE440CA). 

Electrical  characteristics  apply  in  both  directions. 


 MAXIMUM  RATINGS  AND  CHARACTERISTICS  

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOL 

UNITS 

Peak  power  dissipation  with  a  10/1000ns  waveform 

(NOTE  1,  FIG.1) 

PPPM 

Minimum  400 

Watts 

Peak  pulse  current  with  a  10/1000u:s  waveform 

(NOTE  1,  FIG.  3) 

I  PPM 

SEE  TABLE  1 

Amps 

Steady  state  power  dissipation  at  Tl=75°C 
lead  lengths  0.375"  (9.5mm)  (note  2) 

PM(AV) 


1.0 

Watts 

Peak  forward  surge  current,  8.3ms  single  half 
sine-wave  superimposed  on  rated  load 
(JEDEC  Method)  (note  3) 

Ifsm 

40.0 

Amps 

Maximum  instantaneous  forward  voltage  at  25A  for 
unidirectional  only  (note  4) 

Vf 

3.5/6.5 

Volts 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-55  to +175 

°C 

NOTES: 

(1 )  Non-repetitive  current  pulse,  per  Fig.  3  and  derated  above  Ta=25°C  per  Fig.  2 

(2)  Mounted  on  copper  pad  area  of  1 .6  x  1 .6"  (40  x  40mm)  per  Fig.  6 

(3)  Measured  on  8.3ms  single  half  sine-wave  or  equivalent  square  wave,  duty  cycle=4  pulses  per  minute  maximum 

(4)  Vf=3.0  Volt  max.  for  devices  of  V(br)<200V,  and  Vf=6.5  Volt  max.  for  devices  of  V(br|>200V 
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ELECTRICAL  CHARACTERISTICS  at  (Ta=25°C  unless  otherwise  noted) 


Device  Type 

Breakdown  Voltage 

V(BR) 
(VoltS)  (NOTE  1) 

Test 
Current 
at  It 
(mA) 

Stand-off 
Voltage 

VWM 

(Volts) 

Maximum 
Reverse 
Leakage 
at  Vwm 
ID  (NOTE3)  (uA) 

Maximum 
Peak  Pulse 
Current 

IPPM 

(NOTE  2) 

(Amps) 

Maximum 
Clamping 
Voltage  at 

Vc  (Volts) 

Maximum 
Temperature 
Coefficient 

Of  V(BR) 

(%  /  X) 

MIN 

MAX 

P4KE6.8 

6.12 

7.48 

10.0 

5.50 

1 000.0 

38.0 

10.8 

0.057 

*P4KE6.8A 

6.45 

7.14 

10.0 

5.80 

1000.0 

40.0 

10.5 

0.057 

P4KE7.5 

6.75 

8.25 

10.0 

6.05 

500.0 

35.0 

11.7 

0.061 

P4KE7.5A 

7.13 

7.88 

10.0 

6.40 

500.0 

37.0 

11.3 

0.061 

P4KE8.2 

7.38 

9.02 

10.0 

6.63 

200.0 

33.0 

12.5 

0.065 

P4KE8.2A 

7.79 

8.61 

10.0 

7.02 

200.0 

34.0 

12.1 

0.065 

r4t\by.  1 

8.19 

10.0 

1 0.0 

7.37 

50.0 

30.0 

1 3.8 

0.068 

P4KE9.1  A 

8.65 

9.55 

1.0 

7.78 

50.0 

31.0 

13.4 

0.068 

P4KE10 

9.00 

11.0 

1.0 

8.10 

10.0 

28.0 

15.0 

0.073 

r4r\b10A 

9.50 

10.5 

1 .0 

8.55 

10.0 

29.0 

1 4.5 

0.073 

P4KE1 1 

9.90 

12.1 

1.0 

8.92 

5.0 

26.0 

16.2 

0.075 

P4KE11A 

10.5 

11.6 

1.0 

9.40 

5.0 

27.0 

15.6 

0.075 

P4KE12 

10.8 

13.2 

1.0 

9.72 

5.0 

24.0 

17.3 

0.076 

P4KE12A 

11.4 

12.6 

1.0 

10.2 

5.0 

25.0 

16.7 

0.078 

P4KE13 

1:1.7 

14.3 

1 .0 

10.5 

5.0 

22.0 

19.0 

0.081 

P4KE13A 

12.4 

13.7 

1.0 

11.1 

5.0 

23.0 

18.2 

0.081 

P4KE15 

13.5 

16.5 

1.0 

12.1 

5.0 

19.0 

22.0 

0.084 

P4KE15A 

14.3 

15.8 

1.0 

12.8 

5.0 

20.0 

21.2 

0.084 

P4KE16 

14.4 

17.6 

1.0 

12.9 

5.0 

17.8 

23.5 

0.086 

P4KE16A 

15.2 

16.8 

1.0 

13.6 

5.0 

18.6 

22.5 

0.086 

P4KE18 

16.2 

19.8 

1 .0 

14.5 

5.0 

16.0 

26.5 

0.088 

P4KE18A 

17.1 

18.9 

1.0 

15.3 

5.0 

16.5 

25.5 

0.088 

P4KE20 

18.0 

22.0 

1.0 

16.2 

5.0 

14.0 

29.1 

0.090 

P4KE20A 

19.0 

21.0 

1.0 

17.1 

5.0 

15.0 

27.7 

0.090 

P4KE22 

19.8 

24.2 

1.0 

17.8 

5.0 

13.0 

31.9 

0.092 

P4KE22A 

20.9 

23.1 

1.0 

18.8 

5.0 

13.7 

30.6 

0.092 

P4KE24 

21.6 

26.4 

1.0 

19.4 

5.0 

12.0 

34.7 

0.094 

P4KE24A 

22.8 

25.2 

1.0 

20.5 

5.0 

12.6 

33.2 

0.094 

P4KE27 

24.3 

29.7 

1.0 

21.8 

5.0 

10.7 

39.1 

0.096 

P4KE27A 

25.7 

28.4 

1.0 

23.1 

5.0 

11.0 

37.5 

0.096 

P4KE30 

27.0 

33.0 

1.0 

24.3 

5.0 

9.6 

43.5 

0.097 

P4KE30A 

28.5 

31.5 

1.0 

25.6 

5.0 

10.0 

41.4 

0.097 

P4KE33 

29.7 

36.3 

1.0 

26.8 

5.0 

8.8 

47.7 

0.098 

P4KE33A 

31.4 

34.7 

1 .0 

28.2 

5.0 

9.0 

45.7 

0.098 

P4KE36 

32.4 

39.6 

1.0 

29.1 

5.0 

8.0 

52.0 

0.099 

P4KE36A 

34.2 

37.8 

1.0 

30.8 

5.0 

8.4 

49.9 

0.099 

P4KE39 

35.1 

42.9 

1.0 

31.6 

5.0 

7.4 

56.4 

0.100 

P4KE39A 

37.1 

41.0 

1.0 

33.3 

5.0 

7.7 

53.9 

0.100 

P4KE43 

38.7 

47.3 

1.0 

34.8 

5.0 

6.7 

61.9 

0.101 

P4KE43A 

40.9 

45.2 

1.0 

36.8 

5.0 

7.0 

59.3 

0.101 

P4KE47 

42.3 

51.7 

1.0 

38.1 

5.0 

6.2 

67.8 

0.101 

P4KE47A 

44.7 

49.4 

1.0 

40.2 

5.0 

6.4 

64.8 

0.101 

P4KE51 

45.9 

56.1 

1.0 

41.3 

5.0 

5.7 

73.5 

0.102 

P4KE51A 

48.5 

53.6 

1.0 

43.6 

5.0 

6.0 

70.1 

0.102 

P4KE56 

50.4 

61.6 

1.0 

45.4 

5.0 

5.2 

80.5 

0.103 

P4KE56A 

53.2 

58.8 

1.0 

47.8 

5.0 

5.4 

77.0 

0.103 

*  Not  available  as  bidirectional  devices 
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ELECTRICAL  CHARACTERISTICS  at  (TA=25°C  unless  otherwise  noted) 


Device  Type 

Breakdown  Voltage 

V(BR) 
Volts  (NOTE  1) 

Test 
Current 
at  It 
(mA) 

Stand-off 
Voltage 

VWM 

(Volts) 

Maximum 
Reverse 
Leakage 
at  Vwm 

ID  (NOTE3)  (uA) 

Maximum 
Peak  Pulse 
Current 
Ippm 

(NOTE  2) 

(Amps) 

Maximum 
Clamping 
Voltage  at 

Ippm 
Vc  (Volts) 

Maximum 
Temperature 
Coefficient 

Of  Vf BR) 

(%  /  °C) 

MN 

MAX 

P4KE62 

55.8 

68.8 

1 .0 

50.2 

5.0 

4.7 

89.0 

0.104 

P4Kbo2A 

58.9 

65.1 

1 .0 

53.0 

o.U 

c  n 
o.U 

□c  n 
oo.u 

n  1  c\a 

U.  I  U4 

P4Kfc68 

61.2 

74.8 

1 .0 

55.1 

5.0 

A  O 

4.t 

no  n 
yo.u 

n  1  n./i 
U.I  U4 

DA  l/CCQ  A 

r4r\tooA 

64.6 

71.4 

1  n 
l  .U 

CO  1 
oo.  I 

c  n 
o.U 

4.0 

oo  n 
y^.u 

n  1  n/i 

U.  1  U4 

rH  i\C  1  O 

67.5 

82.5 

1  n 

t  .u 

Rn  7 

DU.  / 

O.U 

3  8 

108  0 

0  105 

P4KE75A 

71.3 

78.8 

1 .0 

64.1 

5.0 

/i  n 
4.U 

1  Uo.U 

n  1  nc 

P4KE82 

73.8 

90.2 

1 .0 

66.4 

5.0 

3.5 

1 18.0 

0.105 

DA  k'PROA 

77.9 

86.1 

7Cl  1 
f\J.  I 

O.U 

o./ 

113  0 

0  105 

r4r\ty  I 

81.9 

100 

1  n 
I  .u 

TO  T 
1  O.I 

r  n 

O.U 

O.t 

1  O  1  .u 

U.  1  uo 

P4KE91 A 

86.5 

95.5 

1.0 

77.8 

5.0 

3.3 

125.0 

0.106 

da  i/ci  nn 
r4r\b  l  UU 

90.0 

110 

1  n 

1  .U 

qi  n 
o  1  .U 

c  n 
o.U 

1  a  a  n 

I  44. U 

n  1  nc 
U.  I  Ub 

da  k"Pi  nnA 

r4r\t  I  UUrt 

95.0 

105 

1  n 
I  u 

Oj.j 

O.U 

o.U 

I  O/  .U 

U.  1  uo 

K4r\b  1  1  U 

99.0 

121 

1  n 

QQ  O 

c  n 
o.U 

1  K.Q  n 

1  OO.U 

n  1  ht 
U.  IU/ 

r4r\c:  I  I  Urt 

105 

116 

I  -U 

qa  n 
y4.u 

n 

O.U 

9  7 

1  c.9  n 

n  1  nT 

U.  I  u/ 

DA  i/m  on 

108 

132 

l  .u 

O.T  O 

c  n 

O.U 

9  /I 
t.4 

1  to  n 

I  /  O.U 

n  1  nT 

U.  I  \Ji 

D/1 On  A 

r4r\b1  tUA 

114 

126 

1 .0 

1 02 

5.0 

2.5 

1 65.0 

0.1 07 

P/ik'Pi  on 

117 

143 

1  n 

1  .u 

I  uo 

c  n 

O.U 

o  o 

1  o7  n 
1  OY  .u 

n  1  nT 
U.  1  u/ 

r  4I\C  1 OUM 

124 

137 

I  .u 

i  i  i 

c.  n 

O.U 

9  O 

1  tq  n 
i  /y.u 

n  1  nT 
U.  I  u/ 

P4KL150 

1'35 

165 

t.O 

121 

5.0 

1 .9 

215.0 

0.108 

r4t\b  1  oUA 

143 

158 

1 .0 

128 

5.0 

2.0 

207.0 

0.108 

rHl\C  1  DU 

144 

176 

1  n 
I  .u 

1  on 

c  n 

O.U 

1  p. 

9on  n 

n  1  no 
u.  I  uo 

P4KE 1 60A 

152 

168 

1 .0 

136 

5.0 

1.9 

219.0 

0.108 

Pyiu'Pi  vn 

r41\E  1  /u 

153 

187 

1  n 
1  .U 

1  OD. 

1  JQ 

c  n 
O.U 

1  "7 

244.0 

n  1  no 
U.  1  Uo 

r4r\bi  /(JA 

162 

179 

1 .0 

1 45 

5.0 

1 .8 

234.0 

0.108 

da i/ci  on 

162 

198 

1 .0 

1 46 

5.0 

1 .6 

258.0 

0.1 08 

P/i  i/ci  on  A 
r4r\b  1  oUA 

171 

189 

1 .0 

1 54 

5.0 

1 .7 

246.0 

0.108 

180 

220 

1  0 

1 62 

5  0 

1  4 

9P.T  n 

do/  .  U 

n  1  np. 

U.  I  uo 

190 

210 

1 .0 

1 71 

5.0 

1 .51 

274.0 

0.108 

P/i  k'poon 

198 

242 

1  n 
l  .U 

1  TG. 

I  /o 

c  n 
o.U 

1  o 

344.0 

0.1 08 

P4KF990A 

209 

231 

1  f*R 

O.U 

I  -O 

ooq  n 

n  1  no 

U-  I  Uo 

225 

275 

1 .0 

202 

5.0 

1  .1 

360.0 

0.1 10 

237 

267 

1  0 
I  .U 

<L  1  *T 

O.U 

1  9 
I  .t 

O/iji  n 

044.U 

n  1  in 
U.  1  1  u 

p/lKPonn 

270 

330 

1  n 
I  .u 

t40 

k  n 
O.U 

n  o~7 

u.y  / 

430.0 

0.1 10 

PAKF^flDA 

285 

315 

1  n 

tOO 

d  n 

O.U 

1  n 
I  ,u 

41 4.0 

0.1 10 

pdKpocn 

r  tr\LOJU 

315 

385 

I  -U 

9P.A 

c  n 

O.U 

n  qo 
u.oo 

0U4.U 

n  1 1  n 
U.l  1 U 

P4KE350A 

332 

368 

1.0 

300 

5.0 

0.87 

482.0 

0.110 

P4KE400 

360 

440 

1.0 

324 

5.0 

0.73 

574.0 

0.110 

P4KE400A 

380 

420 

1.0 

342 

5.0 

0.76 

548.0 

0.110 

P4KE440 

396 

484 

1.0 

356 

5.0 

0.66 

631.0 

0.110 

P4KE440A 

418 

462 

1.0 

376 

5.0 

0.69 

602.0 

0.110 

NOTES: 

(1 )  V(BR>  measured  after  It  applied  for  30(Vs.  lT=square  wave  pulse  or  equivalent 

(2)  Surge  current  waveform  per  Fig.  3  and  derated  per  Fig.  2 

(3)  For  bidirectional  types  having  Vwm  of  10  volts  and  less,  the  Id  limit  is  doubled 

(4)  All  terms  and  symbols  are  consistent  with  ANSI/IEEE  C62.35 
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RATINGS  AND  CHARACTERISTIC  CURVES  P4KE6.8  THRU  P4KE440CA 


FIG.  1  -  PEAK  PULSE  POWER  RATING  CURVE 


0.1ns        1.0ns        10ms        100ms       1.0ms  10ms 
td,  PULSE  WIDTH,  sec. 


FIG.  3  -  PULSE  WAVEFORM 


150 


tr=10usec.  . 

4- 


^PEAK  VALUE 
IPPM 


_  PULSE  WIDTH  (td)  is  DEFINED 
as  the  POINT  WHERE  the  PEAK 
"CURRENT  DECAYS 
-to50%ollppM 


0  1.0  2.0  3.0  4.0 

t,  TIME,  ms 

FIG.  5  -  STEADY  STATE  POWER  DERATING  CURVE 
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FIG.  7  -  TYPICAL  REVERSE  LEAKAGE  CHARACTERISTICS 
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iURED  AT  DEVICES 

D-OFF 

V3E.  Vwm 

Mf  ' 

STAN 
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V(BR).  BREAKDOWN  VOLTAGE,  VOLTS 


FIG.  2  -  PULSE  DERATING  CURVE 


25      50      75      100      125  150 
Ta,  AMBIENT  TEMPERATURE,  °C 


175  200 


FIG.  4  -  TYPICAL  JUNCTION  CAPACITANCE 
UNIDIRECTIONAL 


100,000 


1.0  10  100 

V(BR),  BREAKDOWN  VOLTAGE,  VOLTS 


200 


FIG.  6  -  MAXIMUM  NON-REPETITIVE  FORWARD  SURGE 
CURRENT  UNIDIRECTIONAL  ONLY 
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8.3ms  SINGLE  HALF  SINE-WAVE 
(JEDEC  Melhod) 

NUMBER  OF  CYCLES  AT  60  Hz 
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TPSMA6.8  THRU  TPSMA43A 


SURFACE  MOUNT  AUTOMOTIVE 

Breakdown  Voltage  -  6.8  to  43.0 


TRANSIENT  VOLTAGE  SUPPRESSOR 

Volts     Peak  Pulse  Power  -  400  Watts 


DO-214AC 
MODIFIED  J-BEND 


 0.177(4.50) 

™  0.157(3.99) 


t  /  \ 

0.090(2.29)    1  \ 

0.078(1.98) 

I 

0.060(1.52) 

<  ►!                 0.005  (0. 127)MAX. 

0.030(0.76) 

0.208  (5.28) 

0.194(4  93) 

0.012(0.305) 
0.006  (0. 152) 


Dimensions  in  inches  and  (millimeters) 


Available  in  unidirectional  only 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Ideal  for  automated  placement 

♦  Low  profile  package 

♦  Built-in  strain  relief 

♦  Exclusive  G.I.  patented  Passivated  Anisotropic  Rectifier 
(PAR)  chip  construction 

♦  400W  peak  pulse  power  capability  with  a  10/1 000ns 
waveform,  repetition  rate  (duty  cycle):  0.01% 

♦  Excellent  clamping  capability 

♦  Low  incremental  surge  resistance 

♦  Fast  response  time:  typically  less  than  1  .Ops  from  0  Volts 
to  V(BR)  min. 

♦  For  devices  with  V(BR)>10V  Id  are  typically  less  than 
1.0uAatTA=150°C 

♦  Designed  for  under  the  hood  surface  mount 
applications 

♦  High  temperature  soldering: 
250°C/1 0  seconds  at  terminals 


MECHANICAL  DATA 


Case:  JEDEC  DO-214AC  molded  plastic  body  over 
passivated  chip 

Terminals:  Solder  plated,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  positive  end  (cathode) 

Mounting  Position:  Any 

Weight:  0.002  ounces,  0.064  grams 





MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25CC  ambient  temperature  unless  otherwise  specified. 


RATINGS 

SYMBOLS 

VALUE 

UMTS 

Peak  power  dissipation  with  a  10/1000ns  waveform, 

(NOTES  1 ,  2  FIG.  3) 

Pppm 

Minimum  400 

Watts 

Peak  power  pulse  current  with  a 
10/1 000ns  waveform  (note  1.  fig.1) 

IPPM 

SEE  TABLE  1 

Amps 

Peak  forward  surge  current  8.3ms  single  half  sine-wave 
superimposed  on  rated  load  (JEDEC  Method)  (note  3) 

Ifsm 

40.0 

Amps 

Maximum  instantaneous  forward  voltage  at  25A  (note  3) 

Vf 



3.5 

Volts 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to +185 

NOTES: 

(1 )  Non-repetitive  current  pulse,  per  Fig.3  and  derated  above  Ta=25°C  per  Fig.  2 
:.B.  with  0.2  x  0.2"  (5.0  x  0.5mm)  copper  pads  attached  to  . _ 


©  General  Instrument 


ELECTRICAL  CHARACTERISTICS  at  (Ta=25°C  unless  otherwise  noted) 


Device 

Device 
Marking 
Code 

Breakdown  Voltage 

V(BR)  VoitS  (NOTE  1) 

MIN.  MAX. 

Current 

at 
It  (mA) 

Stand-off  Voltage 
Vwm  (Volts) 

Maximum 

ncVcl  oc 

Leakage 
at  Vwm 

ir(mA) 

Maximum 

Leakage  at  Vwm. 
Ta=150X 
Id(uA) 

Maximum 
Peak  Pulse 
Surge  Current  Ippm 

(NOTE  2)  (Amps) 

Maximum 
Clamping 
Voltage  at  Ipp 
Vc  (Volts) 

TPSMA6.8 

ADP 

P.  1  0 

7  48 

10.0 

5.50 

300.0 

1000.0 

38.0 

10.8 

TPSMA6.8A 

AEP 

0.40 

10.0 

5.80 

300.0 

1000.0 

40.0 

10.5 

TPSMA7.5 

AFP 

D.  /  O 

10.0 

6.05 

150.0 

500.0 

36.0 

11.7 

TPSMA7.5A 

AGP 

7.13 

7.88 

10.0 

6.40 

150.0 

500.0 

37.0 

11.3 

TPSMA8.2 

AHP 

1  o,q 

/  .OO 

Q  DO 

10.0 

6.63 

50.0 

200.0 

33.0 

12.5 

TPSMA8.2A 

AKP 

~7  7Q 

O.Dl 

10.0 

7.02 

50.0 

200.0 

34.0 

12.1 

TPSMA9.1 

ALP 

8.19 

10.00 

1.0 

7.37 

10.0 

50.0 

30.0 

13.8 

TPSMA9.1  A 

AMP 

O.DO 

9  55 

1.0 

7.78 

10.0 

50.0 

31.0 

13.4 

TPSMA10 

ANP 

9.00 

1 1.00 

1.0 

8.10 

5.0 

20.0 

28.0 

15.0 

TPSMA10A 

APP 

9.50 

10.50 

1.0 

8.65 

5.0 

20.0 

28.9 

14.5 

TPSMA1 1 

AQP 

9.90 

12.10 

1.0 

8.92 

1.0 

5.0 

25.0 

16.2 

TPSMA11A 

ARP 

10.50 

1 1 .60 

1.0 

9.40 

1.0 

5.0 

26.0 

15.6 

TPSMA12 

ASP 

10  80 

13  20 

1.0 

9.72 

1.0 

5.0 

24.0 

17.3 

TPSMA12A 

ATP 

1 1 .40 

12.60 

1.0 

10.20 

1.0 

5.0 

25.0 

16.7 

TPSMA13 

AUP 

11.70 

14.30 

1.0 

10.50 

1.0 

5.0 

22.0 

19.0 

TPSMA13A 

AVP 

12.40 

13.70 

1.0 

11.10 

1.0 

5.0 

23.0 

18.2 

TPSMA15 

AWP 

13.50 

16.30 

1.0 

12.10 

1.0 

5.0 

19.0 

22.0 

TPSMA15A 

AXP 

1 4  30 

1 5  80 

1.0 

12.80 

1.0 

5.0 

19.8 

21.2 

TPSMA16 

AYP 

1  4  .H\J 

1  /  .ou 

1.0 

12.90 

1.0 

5.0 

17.8 

23.5 

TPSMA16A 

AZP 

1 5.20 

1 6.80 

1.0 

13.60 

1.0 

5.0 

18.0 

22.5 

TPSMA18 

BDP 

16.20 

19.80 

1.0 

14.50 

1.0 

5.0 

15.8 

26.5 

TPSMA18A 

BEP 

17  10 

1 8  90 

1.0 

15.30 

1.0 

5.0 

16.4 

25.5 

TPSMA20 

BFP 

1 «  nn 
I  o.uu 

22  00 

1.0 

16.20 

1.0 

5.0 

14.4 

29.1 

TPSMA20A 

BGP 

1 9  00 

21  00 

1.0 

17.10 

1.0 

5.0 

15.0 

27.7 

TPSMA22 

BHP 

1  Q  QO 

i  y.ou 

24  20 

1.0 

17.80 

1.0 

5.0 

13.0 

31.9 

TPSMA22A 

BKP 

on  on 
^u.yu 

*io.l  U 

1.0 

18.80 

1.0 

5.0 

13.7 

30.6 

TPSMA24 

BLP 

21  60 

26  40 

1.0 

19.40 

1.0 

5.0 

12.0 

34.7 

TPSMA24A 

BMP 

oo  on 

oc  on 

1.0 

20.50 

1.0 

5.0 

12.6 

33.2 

TPSMA27 

BNP 

OA  o,ft 

OQ  7fl 

1.0 

21.80 

1.0 

5.0 

10.7 

39.1 

TPSMA27A 

BPP 

25.70 

28.40 

1.0 

23.10 

1.0 

5.0 

11.0 

37.5 

TPSMA30 

BOP 

27.00 

33.00 

1.0 

24.30 

1.0 

5.0 

9.6 

43.5 

TPSMA30A 

BRP 

OR  c;n 

O  I  .OU 

1.0 

25.60 

1.0 

5.0 

10.0 

41.4 

TPSMA33 

BSP 

29.70 

36.30 

1.0 

26.80 

1.0 

5.0 

8.8 

47.7 

TPSMA33A 

BTP 

31.40 

34.70 

1.0 

28.20 

1.0 

5.0 

9.0 

45.7 

TPSMA36 

BUP 

32.40 

39.60 

1.0 

29.10 

1.0 

5.0 

8.0 

52.0 

TPSMA36A 

BVP 

34.20 

37.80 

1.0 

30.80 

1.0 

5.0 

8.4 

49.9 

TPSMA39 

BWP 

35.10 

42.90 

1.0 

31.60 

1.0 

5.0 

7.4 

56.4 

TPSMA39A 

BXP 

37.10 

41.00 

1.0 

33.30 

1.0 

5.0 

7.7 

53.9 

TPSMA43 

BYP 

38.70 

47.30 

1.0 

34.80 

1.0 

5.0 

6.7 

61.9 

TPSMA43A 

BZP 

40.90 

45.20 

1.0 

36.80 

1.0 

5.0 

7.0 

59.3 

NOTES: 

(1)  V(BR)  measured  after  It  applied  for  300ns,  lT=square  wave  pulse  or  equivalent 

(2)  Surge  current  waveform  per  Fig.  3  and  derate  per  Fig.  2 

(3)  All  terms  and  symbols  are  consistent  with  ANSI/IEEE  C62.35 
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MAXIMUM  RATINGS  AND  CHARACTERISTIC  CURVES  TPSMA6.8  THRU  TPSMA43A 


FIG.  1  -  PEAK  PULSE  POWER  RATING  CURVE 
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MAXIMUM  RATINGS  AND  CHARACTERISTIC  CURVES  TPSMA6.8  THRU  TPSMA43A 


FIG.  4  -  TYPICAL  JUNCTION  CAPACITANCE 
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 SA5.0  THRU  SA170CA  

GLASS  PASSIVATED  JUNCTION  TRANSIENT  VOLTAGE  SUPPRESSOR 

Stand-off  Voltage  -5.0  to  170  Volts     Peak  Pulse  Power  -  500  Watts  


m(o.7i) 

OIA. 


Dimensions  in  inches  and  (millimeters) 


 FEATURES  

♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Glass  passivated  junction 

♦  500W  peak  pulse  power  surge  capability  with  a 
10/1000us  waveform,  repetition  rate  (duty  cycle):  I 

♦  Excellent  clamping  capability 

♦  Low  incremental  surge  resistance 

♦  Fast  response  time:  typically  less 
than  1  .Ops  from  0  Volts  to  V(BR)  for  unidirectional  a 
5.0ns  for  bidirectional  types 

♦  For  devices  with  V(BR)>10V,  Id  are  typically  less  than 
1.0(iA 

♦  High  temperature  soldering  guaranteed: 
265°C/10  seconds  0.375"  (9.5mm)  lead  length, 
5lbs  (2.3  kg)  tension 

MECHANICAL  DATA 

Case:  JEDEC  DO-204AI 
passivated  junction 
Terminals:  Solder  plated 
STD-750,  Method  2026 
Polarity:  Color  band  denotes 
bidirectionals 
Mounting  Position:  Any 

::  0.015  ounce,  0.4  gram 


 DEVICES  FOR  BIDIRECTIONAL  APPLICATIONS  

For  bidirectional  use  C  or  CA  Suffix  for  types  SA6.5  thru  types  SA170  (e.g.  SA6.5C,  SA170CA). 
Electrical  characteristics  apply  in  both  direc 


MAXIMUM  RATINGS  AND  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified 


SYMBOL 

VALUE 

UNITS 

Peak  pulse  power  dissipation  with  a  10/1000u.s  waveform 

(NOTE  1,  FIG.1) 

PPPM 

Minimum  500 

Watts 

Peak  pulse  current  with  a  10/1 000ns  waveform 

(NOTE  1,  FIG.  3) 

IPPM 

SEE  TABLE  1 

Amps 

Steady  state  power  dissipation  at  Tl=75°C 
lead  lengths  0.375"  (9.5mm)  (note  2) 

PM(AV) 

1.0 

Watts 

Peak  forward  surge  current,  8.3ms  single  half 

sine-wave  superimposed  on  rated  load,  unidirectional  only 

(JEDEC  Method)  (note  3) 

Ifsm 

70 

Amps 

Maximum  instantaneous  forward  voltage  at  35A  for 
unidirectional  only  (note  3) 

Vf 

3.5 

Volts 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-55  to +175 

°C 

NOTES 

(1 )  Non-repetitive  current  pulse,  per  Fig.  3  and  derated  above  Ta=25°C  per  Fig.  2 
Mounted  on  copper  pad  area  of  1 .6  x  1 .6"  (40  x  40mm)  per  Fig.  5 

8.3ms  single  half  sine-wave  or  equivalent  square  wave,  duty  cycle=4  pulses  per  minute  maximum 

®  General  Instrument 

427  Power  Semiconductor  Division 


ELECTRICAL  CHARACTERISTICS  at  (Ta=25°C  unless  otherwise  noted) 


Device  Type 

Breakdown  Voltage 

V(BR) 
(Volts)  (NOTE  1) 

Test 
Current 
at  It 
(mA) 

Stand-off 
Voltage 
VwM 

(Volts) 

Maximum 
Reverse 
Leakage 
atVwM 

ID  (N0TE3)  (uA) 

Maximum 
Peak  Pulse 
Current 
Ippm 

(NOTE  2) 

(Amps) 

Maximum 
Clamping 
Voltage  at 

Ippm 
Vc  (Volts) 

Maximum 
Temperature 
Coefficient 
Of  V(BR) 

(mV/°C) 

MIN 

MAX 

SA5.0- 

6.40 

7.30 

10 

5.0 

600 

54.0 

9.6 

5.0 

SA5.0A- 

6  40 

7.00 

10 

5.0 

600 

57.0 

9.2 

5.0 

SA6.0" 

6.67 

8.15 

10 

6.0 

600 

46.0 

11.4 

5.0 

SA6.0A- 

6.67 

7.37 

10 

6.0 

600 

50  0 

10.3 

5.0 

SA6.5 

7.22 

8.82 

10 

6.5 

400 

42.0 

12.3 

5.0 

SA6.5A 

7.22 

7.98 

10 

6.5 

400 

46.0 

112 

5.0 

SA7.0 

7.78 

9.51 

10 

7.0 

150 

39.0 

13.3 

6.0 

SA7.0A 

7.78 

8.60 

10 

7.0 

150 

43.0 

12.0 

6  0 

SA7.5 

8.33 

10.2 

10 

7.5 

50 

36.0 

14.3 

7.0 

SA7.5A 

8.33 

9.21 

1.0 

7,5 

50 

40.0 

12.9 

7.0 

SA8.0 

8.89 

10.9 

1.0 

8.0 

25 

35.0 

15.0 

7.0 

SA8.0A 

8.89 

9.83 

1.0 

8.0 

25 

38.0 

13.6 

7.0 

SA8.5 

9.44 

11.5 

1.0 

8.5 

10 

33.0 

15.9 

8.0 

SA8.5A 

9.44 

10.4 

1.0 

8.5 

10 

36.0 

14.4 

8.0 

SA9.0 

10.0 

12.2 

1.0 

9.0 

5.0 

31.0 

16.9 

9.0 

SA9.0A 

10.0 

11.1 

1.0 

9.0 

5.0 

34.0 

15.4 

9.0 

SA10 

11.1 

13.6 

1.0 

10.0 

1.0 

27.0 

18.8 

10.0 

SA10A 

11.1 

12.3 

1.0 

10.0 

1.0 

30.0 

17.0 

10.0 

SA11 

12.2 

14.9 

1.0 

11.0 

1.0 

26.0 

20.1 

11.0 

SA11A 

12.2 

13.5 

1.0 

11.0 

1.0 

28.0 

18.2 

11.0 

SA12 

13.3 

16.3 

1.0 

12.0 

1.0 

23.0 

22  0 

12.0 

SA12A 

13.3 

14.7 

1.0 

12.0 

1.0 

26.3 

19.9 

12.0 

SA13 

14.4 

17.6 

1.0 

13.0 

1.0 

22.0 

23.8 

13.0 

SA13A 

14.4 

15.9 

1.0 

13.0 

1.0 

24.0 

21.5 

13.0 

SA14 

15.6 

19.1 

1.0 

14.0 

1  0 

20.3 

25.8 

14.0 

SA14A 

15.6 

17.2 

1.0 

14.0 

1.0 

22.6 

23.2 

14  0 

SA15 

16.7 

20.4 

1.0 

15.0 

1.0 

19.5 

26.9 

16.0 

SA15A 

16.7 

18.5 

1.0 

15.0 

1.0 

21.0 

24.4 

16.0 

SA16 

17.8 

21.8 

1.0 

16.0 

1.0 

18.0 

28.8 

19.0 

SA16A 

17.8 

19.7 

1.0 

16.0 

1.0 

20.0 

26.0 

17.0 

SA17 

18.9 

23.1 

1.0 

17.0 

1.0 

17.0 

30.5 

20.0 

SA17A 

18.9 

20.9 

1.0 

17.0 

1.0 

19.0 

27.6 

19.0 

SA18 

20.0 

24.4 

1.0 

18.0 

1.0 

16.3 

32.2 

21.0 

SA18A 

20.0 

22.1 

1.0 

1 8  0 

1.0 

17.9 

29.2 

20.0 

SA20 

22.2 

27.1 

1.0 

20.0 

1.0 

14.0 

35.8 

25.0 

SA20A 

22.2 

24.5 

20.0 

1.0 

16.0 

32.4 

23.0 

SA22 

24.4 

29.8 

1.0 

22.0 

1.0 

13.0 

39.4 

28.0 

SA22A 

24.4 

26.9 

1.0 

22.0 

1.0 

14.7 

35.5 

25.0 

SA24 

26.7 

32.6 

1.0 

24.0 

1.0 

12.0 

43.0 

31.0 

SA24A 

26.7 

29.5 

1.0 

24.0 

1.0 

13.4 

38.9 

28.0 

SA26 

28.9 

35.3 

1.0 

26.0 

1.0 

11.0 

46.6 

31.0 

SA26A 

28.9 

31.9 

1.0 

26.0 

1.0 

12.4 

42.1 

30  0 

SA28 

31.1 

38.0 

1.0 

28.0 

1.0 

10.0 

50.1 

35.0 

SA28A 

31  1 

34.4 

1.0 

28.0 

1.0 

11.5 

45.4 

31.0 

SA30 

33.3 

40.7 

1.0 

30.0 

1.0 

9.8 

53  5 

39.0 

SA30A 

33.3 

36.8 

1.0 

30.0 

1.0 

10.8 

48.4 

36.0 

SA33 

36.7 

44.9 

1.0 

33.0 

1.0 

8.8 

59.0 

42.0 

SA33A 

36.7 

40.6 

1  0 

33.0 

1.0 

9.8 

53.3 

39.0 

SA36 

40.0 

48.9 

1.0 

36.0 

I.O 

8.1 

64.3 

46.0 

SA36A 

40.0 

44.2 

1.0 

36.0 

1.0 

9.0 

58.1 

41.0 

SA40 

44.4 

54.3 

1.0 

40.0 

1.0 

7.3 

71.4 

51.0 

SA40A 

44.4 

49.1 

1.0 

40.0 

1.0 

8.1 

64.5 

46.0 

SA43 

47.8 

58.4 

1.0 

43.0 

1.0 

6.8 

76.7 

55.0 

SA43A 

147.8 

52.8 

1.0 

43.0 

1.0 

7.5 

69.4 

50.0 

'Not  available  as  bidirectional  devices 
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ELECTRICAL  CHARACTERISTICS  at  (Ta=25°C  unless  otherwise  noted) 


Device  Type 

Breakdown  Voltage 

V(BR) 
Volts  (NOTE  1) 

Test 
Current 
at  It 
(mA) 

Stand-off 
Voltage 

VwM 

(Volts) 

Maximum 
Reverse 
Leakage 
at  Vwm 

Maximum 
Peak  Pulse 
Current 

IPPM 

(NOTE  2) 

(Amps) 

Maximum 
Clamping 
Voltage  at 

IPPM 

Vc  (Volts) 

Maximum 
Temperature 
Coefficient 

Of  V(BR) 

(mV  /  °C) 

MIN 

MAX 

SA45 

50.0 

61.1 

1 .0 

45.0 

1.0 

6.5 

80.3 

58.0 

SA45A 

50.0 

55.3 

1 .0 

45.0 

1.0 

7.2 

72.7 

52.0 

53.3 

65.2 

1  0 

48.0 

1 .0 

6.1 

85.5 

63.0 

SA48A 

53.3 

58.9 

1 .0 

48.0 

1.0 

6.7 

77.4 

56.0 

SA51 

56.7 

69.3 

1  0 

51  0 

1 .0 

5.7 

91 .1 

66.0 

SA51 A 

56.7 

62.7 

1 .0 

51 .0 

1.0 

6.3 

82.4 

61 .0 

SA54 

60.0 

73.3 

1.0 

54.0 

1.0 

5.4 

96.3 

71.0 

SA54A 

60.0 

66.3 

1 .0 

54.0 

1 .0 

6.0 

87.1 

65.0 

SA58 

64.4 

78.7 

1  Q 

58  0 

1  0 

5.0 

103 

78.0 

SA58A 

64.4 

71.2 

1 .0 

58.0 

93  6 

 SA60  

66.7 

81.5 

1  0 

4  9 

107 

80  0 

SA60A 

G6.7 

73.7 

1 .0 

71  0 

SA64 

71.1 

86.9 

1 .0 

64.0 

1 .0 

4.6 

114 

86.0 

SA64A 

71.1 

78.6 

1.0 

64.0 

1 .0 

 Ili  

SA70 

77.8 

95.1 

1.0 

70.0 

1 .0 



 iTo"  

SA70A 

77.8 

86.0 

1.0 

70  0 

1  0 

4.6 

113 

85.0 

83.3 

102 

1.0 

1  0 

3  9 

134 

101 

SA75A 

83.3 

92.1 

1.0 

75.0 

1 .0 

4.3 

121 

91 .0 

SA78 

86.7 

1 .0 

3  7 

1 39 

1 05 

86.7 

 780  

 SA85  

94.4 

115 

1.0 

 85_0  

SA85A 

94.4 

104 

1.0 

85.0 

1 .0 

3.8 

1 37 

1 03 

 SA90  

100 

122 

1.0 

 9O0  

SA90A 

100 

111 

1.0 

 :  

 1£  

 146  

111 

136 

1.0 

 100  



 —  

brt  1  UUrt 

111 

123 

1.0 

100 

1 .0 

 32  

 162  

— Tii — 

SA1 1 0 

122 

149 

1.0 

110 

1  0 

196 

148 

SA1 1 0A 

122 

135 

1.0 

110 

1 .0 

2.9 

 HI  

133 

133 

163 

1.0 

 120  

 L.  

 1±  

 162  

OA  I  ^Urt 

133 

147 

1.0 

 120  

 12  

 £Z  



 193  

 146  

SA130 

144 

176 

1.0 

130 

1 .0 

2.2 

230 

1 75 

CA 1  qha 

on  1  olln 

144 

159 

1.0 

SA150 

167 

204 

1.0 

150 

1.0 

1.9 

268 

203 

SA150A 

167 

185 

1.0 

150 

1.0 

2.1 

243 

184 

SA160 

178 

218 

1.0 

160 

1.0 

2.0 

257 

217 

SA160A 

178 

197 

1.0 

160 

1.0 

2.0 

259 

196 

SA170 

189 

231 

1.0 

170 

1.0 

1.7 

304 

230 

SA170A 

1189 

1209 

1.0 

170 

1.0 

1.9 

275 

208 

NOTES 

(1)  V(BR)  measured  after  It  applied  for  300ns.  lT=square  wave  pulse  or  equivalent 

(2)  Surge  current  waveform  per  Fig.  3  and  derate  per  Fig.  2 

(3)  For  bidirectional  types  with  Vwm  of  10  Volts  and  less,  the  Id  limit  is  doubled. 

(4)  All  terms  and  symbols  are  consistent  with  ANSI/IEEE  C62.35 
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Ta,  ambient  temperature.  °c 


FIG.  5  -  STEADY  STATE  POWER  DERATING 
CURVE 
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RATINGS  AND 


FIG.  6  -  INCREMENTAL  CLAMPING  VOLTAGE  CURVE 
UNIDIRECTIONAL 


FIG.  7  -  INCREMENTAL  CLAMPING  VOLTAGE  CURVE 
UNIDIRECTIONAL 
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FIG.  9  -  INCREMENTAL  CLAMPING  VOLTAGE  CURVE 
BIDIRECTIONAL 
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RATINGS  AND  CHARACT1 


THRU  SA170CA 
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FIG.  10  -  TYPICAL  INSTANTANEOUS  FORWARD 
VOLTAGE  CHARACTERISTICS  CURVE 
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FIG.  11  -  BREAKDOWN  VOLTAGE  TEMPERATURE 
COEFFICIENT  CURVE 
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APPLICATIONS 


This  TVS  series  is  a  low  cost,  500  watt  commercial  and  industrial  product  for  use  in  applications  where  space  is  a  premium  and  where 
large  voltage  transients  can  permanently  damage  voltage-sensitive  components. 

The  response  time  of  TVS  clamping  action  is  1 .0ns  second  for  unidirectional  and  5.0ns  for  bidirectional;  therefore,  they  can  protect 
integrated  circuits,  MOS  devices,  hybrids,  and  other  voltage-sensitive  semiconductor  components. 


©  General  Instrument 


SAC5.0  THRU  SAC26  SERIES 


LOW  CAPACITANCE  TRANSIENT  VOLTAGE  SUPPRESSOR 

Stand-off  Voltage  -  5.0  to  50  Volts     Peak  Pulse  Power  -  500  Watts 


Schematic 


DO-204AC 


1.0 
125.4) 


0.230  (5.8) 


0.034  (0.86) 


0.028(0.71) 
DIA 


(25.4) 
MIN. 


0  140  (3.6) 
0  104(2  6) 
DIA 


Dimensions  in  inches 
and 
(millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Glass  passivated  junctions 

♦  500W  peak  pulse  power  capability  with  a  10/1000us 
waveform,  repetition  rate  (duty  cycle):  0.01% 

♦  Excellent  clamping 
capability 

♦  Low  incremental  surge  resistance 

♦  Fast  response  time:  typically  less 
than  1 .0ns  from  0  Volts  to  V(BR) 

♦  Ideal  for  data  line  applications 

♦  High  temperature  soldering  guaranteed: 
265°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5lbs.  (2.3  kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AC  molded  plastic  over  a  passivated 
junction 

Terminals:  Solder  plated  axial  leads,  solderable  per  MIL- 
STD-750,  Method  2026 

Polarity:  Color  band  denotes  positive  end  (cathode) 
Mounting  Position:  Any 
Weight:  0.015  ounce,  0.4  gram 


MAXIMUM  RATINGS  AND  CHARACTERISTICS 


Ratings  at  25DC  ambient  temperature  unless  otherwise  specified. 


SYMBOL 

VALUE 

UNITS 

Peak  pulse  power  dissipation  with  a 
10/1000u.s  waveform  (note  1  ) 

Pppm 

Minimum  500 

Watts 

Steady  state  power  dissipation  at  Tl=75°C  with 
lead  lengths  or  0.375"  (9.5mm) 

PM(AV) 

1.0 

Watts 

Peak  pulse  power  surge  current  with  a 
10/1000|as  waveform  (note  1,  fig.  3) 

I  PPM 

"SEE  TABLE  1 

Amps 

Operating  junction  and 
storage  temperature  range 

Tj,  TSTG 

-55  to +175 

NOTES: 

(1 )  Non-repetitive  current  pulse,  per  Fig.  3  and  derated  above  Ta-25dC  per  Fig.  2 
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ELECTRICAL  CHARACTERISTICS  at  (Ta=25°C  unless  otherwise  noted) 


Part 
Number 

Stand-off 
Voltage 

VWM 

(VOLTS) 

Minimum 
Breakdown 

Voltage 
at  It  =  1.0mA 
V(BR) 
(VOLTS) 

Maximum 
Reverse 
Leakage 
at  Vwm 
Id 
(uA) 

Maximum 
Clamping 
Voltage 
at  lpp=5.0A 
Vc 
(VOLTS) 

Maximum 
Peak  Pulse 
Current 
per  FIG.  3 

Ipp 
(AMPS) 

Maximum 
Junction 
Capacitance 
at 

0  VOLTS 

Working 
Inverse 

Blocking 
Voltage 
Vwib 

(VOLTS) 

Inverse 
Blocking 
Leakage 
Current 
at  Vwib 
Iib  (mA) 

Peak 
Inverse 
Blocking 
Voltage 

Vpib 
(VOLTS) 

SAC5.0 

5.0 

7.60 

300 

10.0 

44 

50 

75 

1.0 

100 

SAC6.0 

6.0 

7.90 

300 

11.2 

41 

50 

75 

1.0 

100 

SAC7.0 

7.0 

8.33 

300 

12.6 

38 

50 

75 

1.0 

100 

8  0 

8  89 

1 00 

13.4 

36 

50 

75 

1 .0 

100 

8.5 

9.44 

50 

14.0 

34 

50 

75 

1.0 

100 

SAC  10 

10 

11.10 

5.0 

16.3 

29 

50 

75 

1.0 

100 

SAC  12 

12 

13.30 

5.0 

19.0 

25 

50 

75 

1.0 

100 

SAC  15 

5 

16.70 

5.0 

23.6 

20 

50 

75 

1.0 

100 

SAC  18 

18 

20.00 

5.0 

28.8 

15 

50 

75 

1.0 

100 

SAC22 

22 

24.40 

5.0 

35.4 

14 

50 

75 

1.0 

100 

SAC26 

26 

28.90 

5.0 

42.3 

11.1 

50 

75 

1.0 

100 

FIG.  3  -  PULSE  WAVEFORM  FIG.  4  -  AC  LINE  PROTECTION  APPLICATION 
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P6KA6.8  THRU  P6KA43A 


AUTOMOTIVE  TRANSIENT  VOLTAGE  SUPPRESSOR 

Breakdown  Voltage  -  6.8  to  43  Volts     Peak  Pulse  Power  -  600  Watts 


FEATURES 


DO-204AC 


(25.4) 
MIN. 


0.034  (0.86) 
0.028(0.71) 
DIA. 


1.0 
(25.4) 
MIN. 


0. 140  (3.6) 


0. 104  (2.6) 
DIA. 


Dimensions  in  inches  and  (millimeters) 
*  Patent  fs  4,980.315 
5,168,769 
5,278,094 

Available  in  unidirectional  only 


♦  Designed  for  under  the  hood  applications 

♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Exclusive  G.I.  patented  Passivated  Anisotropic  Rectifier 
(PAR)  construction 

♦  600W  peak  pulse  power  surge  capability  with  a 

10/1 000ns  waveform  repetition  rate  (duty  cycle):  0.01% 

♦  Excellent  clamping  capability 

♦  Low  incremental  surge  resistance 

♦  Fast  response  time:  typically  less 
than  1  .Ops  from  0  Volts  to  V(BR) 

♦  For  devices  with  V(br)>10V,  Id  are 
typically  less  thanl.OjiA 

♦  High  temperature  soldering  guaranteed: 
300°C/1 0  seconds,  0.375"  (9.5mm)  lead  length, 
5lbs.  (2.3  kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AC  molded  plastic  body  over 
passivated  junction 

Terminals:  Solder  plated  axial  leads,  solderable  per 
MIL-STD-750,  Method  2026 

Polarity:  Color  band  denotes  positive  end  (cathode) 
Mounting  Position:  Any 
Weight:  0.015  ounce,  0.4  gram 


MAXIMUM  RATINGS  AND  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOL 

VALUE 

UNITS 

Peak  pulse  power  dissipation  with  a  10/1 000ns 

(NOTE  1,  FIG.  1) 

PPPM 

Minimum  600 

Watts 

Pulse  pulse  current  with  a  10/1 000ns  waveform 

(NOTE  1,  FIG.  3) 

I  PPM 

SEE  TABLE  1 

Amps 

Steady  state  power  dissipation  at  Tl=75°C 
lead  lengths  0.375"  (9.5mm)  (note  2) 

PM(AV) 

5.0 

Watts 

Peak  forward  surge  current,  8.3ms  single  half 
sine-wave  superimposed  on  rated  load 
(JEDEC  Method)  (note  3) 

IFSM 

70.0 

Amps 

Maximum  instantaneous  forward  voltage  at  50A  (note  3) 

Vf 

3.5 

Volts 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to  +185 

°C 

NOTES: 

(1 )  Non-repetitive  current  pulse,  per  Fig.  3  and  derated  above  Ta-25°C  per  Fig.  2 

(2)  Mounted  on  copper  pad  area  of  1 .6  x  1 .6"  (40  x  40mm)  per  Fig.  5 

(3)  Measured  on  8.3ms  single  half  sine-wave,  or  equivalent  square  wave,  duty  cycle=4  pulses  per  minutes  maximum 


435 


©  General  Instrument 

Power  Semiconductor  Division 


ELECTRICAL  CHARACTERISTICS  RATINGS  at  (Ta=25°C  unless  otherwise  noted) 


Device  Type 

Breakdown  Voltage 

V(BR) 
(Volts)  (NOTE  1) 

Test 
Current 
at  It 
(Amps) 

Stand-off 
Voltage 

VWM 

(Volts) 

Maximum 
Reverse 
Leakage 
at  Vwm 

ID(UA) 

Maximum 
Reverse 
Leakage 
at  Vwm 

Tj=150°C 

iD(^iA) 

rcdH  rUlbC 

Current 

(PPM 

(NOTE  2) 

(Amps) 

Maximum 
Clamping 
Voltage  at  Ippm 
Vc  (Volts) 

Maximum 

Coefficient 
of 

V(BR) 
(%/X) 

MIN 

MAX 

P6K Afi 8 

6.12 

7.48 

10 

5.50 

500.0 

1000 

58.0 

10.8 

0.057 

DCl/AR  OA 

rorVAo.oA 

6.45 

7.14 

1  ft 

^  ftn 

ouu.u 

I  uuu 

fin  n 

10  5 

0  057 

P6KA7.5 

6.75 

8.25 

10 

6.05 

250.0 

500 

53.0 

11.7 

0.061 

PRKA7 

7.13 

7.88 

10 

6  40 

250.0 

500 

55.0 

1 1 .3 

0.061 

7.38 

9.02 

1  a 

D.DO 

I  uu.u 

200 

50  0 

12  5 

0  065 

P6KA8  2A 

7.79 

8.61 

10 

7.02 

100.0 

200 

52.0 

12.1 

0.065 

rorvAy.  1 

8.19 

10.0 

1  .u 

7  ^7 
/  .0/ 

9^  c\ 
^o.u 

1  nn 
I  uu 

I  o.o 

0  068 

P6KA9.1  A 

8.65 

9.55 

1 .0 

7.78 

25.0 

100 

47.0 

13.4 

0.068 

PfiKAlO 

9.00 

11.0 

1 .0 

8.10 

10.0 

50 

42.0 

15.0 

0.073 

P6KA10A 

9.50 

10.5 

1.0 

8.55 

10.0 

50 

43.0 

14.5 

0.073 

P6KA1 1 

9.90 

12.1 

1.0 

8.92 

5.0 

20.0 

38.0 

16.2 

0.075 

P6KA11A 

10.5 

11.6 

1.0 

9.40 

5.0 

20.0 

40.0 

15.6 

0.076 

□  Cl/A  1  O 

rbr\A  l*: 

10.8 

13.2 

1 .0 

9.72 

2.0 

1 0.0 

36.0 

■\~7  n 

a  r\ia 
U.U/D 

P6KA12A 

11.4 

12.6 

1 .0 

10.2 

2.0 

10.0 

37.0 

16.7 

0.078 

PRKA1 T 

11.7 

14.3 

1  0 

10  5 

2  0 

10  0 

33  0 

19  0 

0  081 

ror\A  t  oA 

12.4 

13.7 

1  a 

I  I  .1 

1 0.0 

34.0 

1 8.2 

0.081 

P6KA15 

13.5 

16.3 

1.0 

12.1 

2.0 

10.0 

28.0 

22.0 

0.084 

PfiKAl SA 

14.3 

15.8 

1  0 

12  8 

I  u.u 

91  9 

U.UOM- 

"Dr\A  I  D 

14.4 

17.6 

1  a 

O  A 
£.0 

1  A  A 
1U.U 

23.5 

0.086 

P6KA16A 

15.2 

16.8 

1.0 

13.6 

2.0 

10.0 

28.0 

22.5 

0.086 

P6KA18 

16.2 

19.8 

1.0 

14.5 

2.0 

10.0 

23.0 

26.5 

0.088 

P6KA18A 

17.1 

18.9 

1.0 

15.3 

2.0 

10.0 

25.0 

25.2 

0.088 
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ELECTRICAL  CHARACTERISTIC  RATINGS  (Ta  =  25°C  unless  otherwise  noted) 


Device  Type 

Breakdown  Voltage 

V|BR| 
Volts  (NOTE  11 

Test 
Current 
at  It 
(mA) 

Stand-off 
Voltage 
Vwm 
(Volts) 

Maximum 
Reverse 
Leakage 
at  Vwm 
Id(uA) 

Tc=150°C 
Maximum 
Reverse 
Leakage 
at  Vwm 
Id(uA) 

Peak  Pulse 
Current 
Ippm 

(NOTE  2) 

(Amps) 

Maximum 
Clamping 
Voltage  at  Ippm 
Vc  (Volts) 

Maximum 
Temperature 
Coefficient 
of 

V(BB) 
(%  /  °C) 

MIN 

MAX 

18.0 

22.0 

1  0 

16.2 

2.0 

10.0 

21 .0 

29.1 

0.090 

P6KA20A 

19.0 

21.0 

1.0 

17.1 

2,0 

10.0 

22.0 

27.7 

0.090 

P6KA22 

19.8 

24.2 

1  o 

17.8 

2.0 

10.0 

19.0 

31.9 

0.092 

P6KA22A 

20.9 

23.1 

1.0 

18.8 

2.0 

10.0 

20.0 

30.6 

0.092 

P6KA24 

21.6 

26.4 

1.0 

19.4 

2.0 

10.0 

18.0 

34.7 

0.094 

22.8 

25.2 

1  n 

I  .u 

20  5 

2.0 

10.0 

19.0 

33.6 

0.094 

P6KA27 

24.3 

29.7 

1 .0 

21.8 

2.0 

10.0 

16.0 

39.1 

0.096 

PRKA97A 

25.7 

28.4 

1 .0 

23.1 

2.0 

10.0 

16.8 

37.5 

0.096 

net/  a  on 

27.0 

33.0 

1 .0 

24.3 

2.0 

I  u.u 

I  *t.u 

A^t  C 

u.uy  / 

P6KA30A 

28.5 

31.5 

1.0 

25.6 

2.0 

10.0 

15.0 

41.4 

0.097 

P6KA33 

29.7 

36.3 

1.0 

26.8 

2.0 

10.0 

13.0 

47.7 

0.098 

rbrxAooA 

31.4 

34.7 

1.0 

28.2 

2.0 

10.0 

13.8 

45.7 

0.098 

P6KA36 

32.4 

39.6 

1.0 

29.1 

2.0 

10.0 

12.0 

52.0 

0.099 

PCLJ- AOC  A 

34.2 

37.8 

1  .u 

Qfl  p. 
oU.O 

I  u.u 

I  £.0 

*ty.y 

u.uyy 

PfiKA^Q 

35.1 

42.9 

1 .0 

31 .6 

2.0 

10.0 

11.1 

56  4 

0  100 

P6KA39A 

37.1 

41.0 

1.0 

33.3 

2.0 

10.0 

11.6 

53.9 

0.100 

P6KA43 



38.7 

47.3 

1.0 

34.8 

2.0 

10.0 

10.0 

61.9 

0.101 

P6KA43A 

40.9 

45.2 

1.0 

36.8 

2.0 

10.0 

10.6 

59.3 

0.101 

NOTES: 

(1)  V(BR)  measured  after  It  applied  for  300ns.  lT=square  wave  pulse  or  equivalent 

(2)  Surge  current  waveform  per  Fig.  3  and  derate  per  Fig.  2 

(3)  All  terms  and  symbols  are  consistent  with  ANSI/IEEE  C62.35 
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RATINGS  AND  CHARACTERISTIC  CURVES  P6KA6.8THRU  P6KA43 


FIG.  1  -  PEAK  PULSE  POWER  RATING  CURVE 


FIG.  2  -  PULSE  DERATING  CURVE 
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Ur«A/M  .r,  Ctfl  -a 

r 

^ 

A= 

2 

'C 

0.1 
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o  S 


Q-  CC 


CO  CC 
=!  m 

I 


25      50     75      100    125    150    175  200 
Ta,  AMBIENT  TEMPERATURE,  °C 


FIG.  3  -  PULSE  WAVEFORM 


FIG.  4  -  TYPICAL  JUNCTION  CAPACITANCE 
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FIG.  5  -  STEADY  STATE  POWER  DERATING  CURVE 
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FIG.  6  -  MAXIMUM  NON-REPETITIVE  PEAK 
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P6KE6.8  THRU  P6KE440CA 


GLASS  PASSIVATED  JUNCTION  TRANSIENT  VOLTAGE  SUPPRESSOR 

Breakdown  Voltage  -  6.8  to  440  Volts     Peak  Pulse  Power-  600  Watts  


DO-204AC 


to 

(25.4) 


0.300(7.6) 
0.230  (5.B) 


0.034(0.86) 


28(0.71) 
DIA. 


1.0 
(25.4) 
MIN. 


0. 140  (3.6) 


0.104(2.6) 
DIA 


Dimensions  in  inches 
and 
(millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammabiiity  Classification  94V-0 

♦  Glass  passivated  junction 

♦  600W  peak  pulse  power  capability  with  a  10/1000us 
waveform,  repetition  rate  (duty  cycle):  0.01% 

♦  Excellent  clamping 
capability 

♦  Low  incremental  surge  resistance 

♦  Fast  response  time:  typically  less 
than  1  .Ops  from  0  Volts  to  V(br)  for 
unidirectional  and  5.0ns  for  bidirectional  types 

♦  Typical  Id  less  than  1nA  above  10V 

♦  High  temperature  soldering  guaranteed: 
265°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5lbs.  (2.3  kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AC  molded  plastic  body  over 
passivated  junction 

Terminals:  Solder  plated  axial  leads,  solderable  per 
MIL-STD-750,  Method  2026 

Polarity:  Color  band  denotes  positive  end  (cathode)  except 
bidirectional 

Mounting  Position:  Any 
Weight:  0.015  ounce,  0.4  gram 


DEVICES  FOR  BIDIRECTIONAL  APPLICATIONS 


For  bidirectional  use  C  or  CA  Suffix  for  types  P6KE6.8  thru  types  P6KE440  (e.g.  P6KE6.8C,  P6KE440CA). 
Electrical  characteristics  apply  in  both  directions. 

MAXIMUM  RATINGS  AND  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOL 

VALUE 

UNITS 

Peak  pulse  power  dissipation  with  a  1 0/1 000|is 
waveform  (note  1,  fig.  1) 

PPPM 

Minimum  600 

Watts 

Peak  pulse  current  with  a  10/1 000ns  waveform 

(NOTE  1,  FIG.  3) 

I  PPM 

SEE  TABLE  1 

Amps 

Steady  state  power  dissipation  at  Tl=75°C 
lead  lengths,  0.375"  (9.5mm)  (note  2) 

PM(AV) 

5.0 

Watts 

Peak  forward  surge  current,  8.3ms  single  half 
sine-wave  superimposed  on  rated  load 
(JEDEC  Method)  unidirectional  only  (note  3) 

Ifsm 

100.0 

Amps 

Maximum  instantaneous  forward  voltage  at  50.0A  for 
unidirectional  only  (note  4) 

Vf 

3.5/5.0 

Volts 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-55  to +175 

°C 

NOTES: 

(1)  Non-repetitive  current  pulse,  per  Fig.  3  and  derated  above  Ta=25°C  per  Fig.  2 

(2)  Mounted  on  copper  pad  area  of  1 .6  x  1 .6"  (40  x  40mm)  per  Fig.  5 

(3)  Measured  on  8.3ms  single  half  sine-wave  or  equivalent  square  wave  duty  cycle=4  pulses  per  minute  maximum 

(4)  Vf=3.0  Vott  max.  for  devices  of  V(br)<200V,  and  Vf=5.0V  for  devices  of  V(BR)>200V 
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ELECTRICAL  CHARACTERISTICS  at  (Ta=25°C  unless  otherwise  noted) 


Device  Type 

Breakdown  Voltage 

V(BR) 
VoltS  (NOTE  1) 

Test 
Current 
at  It 
(mA) 

Stand-off 
Voltage 
Vwm 
(Volts) 

Maximum 
Reverse 
Leakage 
at  Vwm 
Id(uA) 
(NOTE3) 

Maximum 
Peak  Pulse 
Current 
Ippm 

(Amps) 

(NOTE  2) 

Maximum 
Clamping 
Voltage  at 

Ippm 
Vc  (Volts) 

Maximum 
Temperature 
Coefficient 

Of  V(BR) 

(%  /  C) 

MIN 

MAX 

+P6KE6.8 

6.12 

7.48 

10 

5.50 

1000 

58.0 

10.8 

0.057 

TP6KE6.SA 

6.45 

7.14 

10 

5.80 

1000 

60.0 

10.5 

0.057 

+P6KE7  5 

6.75 

8.25 

1.0 

6.05 

500 

53.0 

11.7 

0.061 

+P6KE7.5A 

7.13 

7.88 

1.0 

6.40 

500 

55.0 

11.3 

0.061 

+P6KE8  2 

7.38 

9.02 

1.0 

6.63 

200 

50.0 

12.5 

0.065 

7.79 

8.61 

1.0 

7.02 

200 

52.0 

12.1 

0.065 

+P6KE9.1 

8.19 

10.0 

1.0 

7  37 

50 

45.0 

13.8 

0.068 

+P6KE9.1A 

8.65 

9.55 

1.0 

7.78 

50 

47.0 

13.4 

0.068 

+P6KE10 

9.00 

11.0 

1.0 

8.10 

10 

42.0 

15.0 

0.073 

+P6KE10A 

9.50 

10.5 

1.0 

8.55 

10 

43.0 

14.5 

0.073 

+P6KE1 1 

9.90 

12.1 

1.0 

8.92 

5.0 

38.0 

16.2 

0.075 

+P6KE11  A 

10.5 

11.6 

1.0 

9.40 

5.0 

40.0 

15.6 

0.075 

+P6KE12 

10.8 

13.2 

1.0 

9.72 

5.0 

36.0 

17.3 

0.078 

+P6KE12A 

11.4 

12.6 

1.0 

10  2 

5.0 

37.0 

16.7 

0.078 

+P6KE13 

11.7 

14.3 

1.0 

10.5 

5.0 

33.0 

19.0 

0.061 

+P6KE13A 

12.4 

13.7 

1.0 

11.1 

5.0 

34.0 

18.2 

0.081 

+P6KE15 

13.5 

16.5 

1.0 

12.1 

5.0 

28.0 

22.0 

0.084 

+P6KE15A 

14.3 

15.8 

1.0 

12.8 

5.0 

29.0 

21.2 

0  084 

+P6KE16 

14.4 

17,6 

1.0 

12.9 

5.0 

26.0 

23.5 

0  086 

+P6KE16A 

15.2 

16.8 

1.0 

13.6 

5.0 

28.0 

22.5 

0.086 

+P6KE18 

16.2 

19.8 

1.0 

14,5 

5.0 

23.0 

26.5 

0.088 

+P6KE18A 

17.1 

18.9 

1.0 

15.3 

5.0 

25.0 

25.2 

0.088 

+P6KE20 

18.0 

22.0 

1.0 

16.2 

5.0 

21.0 

29.1 

0  090 

+P6KE20A 

19.0 

21.0 

1.0 

17.1 

5.0 

22.0 

27.7 

0.090 

+P6KE22 

19.8 

24.2 

1.0 

17.8 

5.0 

19.0 

31.9 

0.092 

+P6KE22A 

20.9 

23.1 

1.0 

18.8 

5.0 

20.0 

30.6 

0.092 

+P6KE24 

21.6 

26.4 

1.0 

19.4 

5.0 

18.0 

34.7 

0  094 

+P6KE24A 

22.8 

25.2 

1.0 

20.5 

5.0 

19.0 

33.2 

0.094 

*P6KE27 

24.3 

29  7 

1.0 

21  8 

5.0 

16.0 

39.1 

0.096 

+P6KE27A 

25.7 

28.4 

1.0 

23.1 

5.0 

16.8 

37.5 

0.096 

+P6KE30 

27.0 

33.0 

1.0 

24.3 

5.0 

14.0 

43.5 

0.097 

+P6KE30A 

28.5 

31.5 

1.0 

25.6 

5.0 

15.0 

41.4 

0.097 

+P6KE33 

29.7 

36.3 

1.0 

26.8 

5.0 

13.0 

47.7 

0.098 

+P6KE33A 

31.4 

34.7 

1.0 

28.2 

5.0 

13.8 

45.7 

0.098 

+P6KE36 

32.4 

39.6 

1.0 

29.1 

5.0 

12.0 

52.0 

0.099 

+P6KE36A 

34.2 

37.8 

1.0 

30.8 

5.0 

12.6 

49.9 

0.099 

■ P6KE39 

35.1 

42.9 

1.0 

31  6 

5.0 

11.1 

56.4 

0.100 

+P6KE39A 

37.1 

41.0 

1.0 

33.3 

5.0 

11.6 

53.9 

0.100 

+P6KE43 

38.7 

47.3 

1.0 

34.8 

5.0 

10.0 

61.9 

0.101 

+P6KE43A 

40.9 

45.2 

1.0 

36  8 

5.0 

10.6 

59  3 

0.101 

+P6KE47 

42.3 

51.7 

1.0 

38.1 

5.0 

9.2 

67.8 

0.101 

+P6KE47A 

44.7 

49.4 

1.0 

40.2 

5.0 

9.7 

64.8 

0.101 

P6KE51 

45.9 

56.1 

1.0 

41.3 

5.0 

8.5 

73.5 

0.102 

P6KE51A 

48  5 

53.6 

1.0 

43.6 

5.0 

8.9 

70.1 

0.102 

P6KE56 

50.4 

61.6 

1.0 

45.4 

5.0 

7.8 

80.5 

0.103 

P6KE56A 

53.2 

58.8 

1.0 

47.8 

5.0 

8.1 

77.0 

0.103 

P6KE62 

55.8 

68.2 

1.0 

50.2 

5.0 

7.0 

89.0 

0  104 

P6KE62A 

58.9 

65.1 

1.0 

53,0 

5.0 

7  4 

85.0 

0.104 

P6KE68 

61.2 

74.8 

1.0 

55.1 

5.0 

6.4 

98.0 

0.104 

P6KE68A 

64.6 

71.4 

1.0 

58.1 

5.0 

6.8 

92.0 

0.104 

P6KE75 

67.5 

82.5 

1.0 

60.7 

5.0 

5.8 

108 

0.105 

P6KE75A 

71.3 

78.8 

1.0 

64.1 

5.0 

6.1 

103 

0.105 

P6KE82 

?;  s 

90.2 

1.0 

66.4 

5.0 

5.3 

118 

0.105 

P6KE82A 

77.9 

86.1 

1.0 

70.1 

5.0 

5.5 

113 

0.105 

P6KE91 

81.9 

100 

1.0 

73.7 

5.0 

4.8 

131 

0.106 

+UL  listed  for  Telecom  application  protection  497B,  file  number  E1 36766  for  both  unidirectional  and  bidirectional  devices 
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ELECTRICAL  CHARACTERISTICS  at  (Ta=25°C  unless  otherwise  noted) 


Breakdown  Voltage 

V,BR) 
Volts  (NOTE  1) 

Test 
Current 
at  It 
(mA) 

Stand-off 
Voltage 
Vwm 
(Volts) 

Maximum 
Reverse 
Leakage 
at  Vwm 
Id  (uA) 

(NOTE3) 

Maximum 
Peak  Pulse 
Current 

IPPM 

Maximum 
Clamping 
Voltage  at 

IPPM 

Vc  (Volts) 

Maximum 
Temperature 
Coefficient 

of  V(BR) 
(%/C) 

Device  Type 

MIN 

MAX 

(Amps) 

(NOTE  2) 

P6KE91 A 

86.5 

95.5 

1.0 

77.8 

5.0 

5.0 

125 

0.106 

P6KE100 

90-0 

110 

1  0 

81.0 

5.0 

4.3 

144 

0.106 

P6KE100A 

95.0 

105 

1.0 

85.5 

5.0 

4.5 

137 

0.106 

P6KE110 

99.0 

121 

1.0 

89.2 

5.0 

3.9 

158 

0.107 

P6KE110A 

105 

116 

1.0 

94.0 

5.0 

4.1 

152 

0.107 

P6KE120 

108 

132 

1.0 

97.2 

5.0 

3.6 

173 

0.107 

P6KE120A 

114 

126 

1.0 

102 

5.0 

3.8 

165 

0.107 

P6KE130 

117 

143 

1.0 

105 

5.0 

3.3 

187 

0.107 

P6KE130A 

124 

137 

1.0 

111 

5.0 

3.5 

179 

0.107 

P6KE150 

135 

165 

1.0 

121 

5.0 

2.9 

215 

0.108 

P6KE150A 

143 

158 

1.0 

128 

5.0 

3.0 

207 

0.108 

P6KE160 

144 

176 

1.0 

130 

5.0 

2.7 

230 

0.108 

P6KE160A 

152 

168 

1.0 

136 

5.0 

2.8 

219 

0.108 

P6KE170 

153 

187 

1.0 

138 

5.0 

2.5 

244 

0.108 

P6KE170A 

162 

179 

1.0 

145 

5.0 

2.6 

234 

0.108 

P6KE180 

162 

198 

1.0 

146 

5.0 

2.4 

258 

0.108 

P6KE180A 

171 

189 

1.0 

154 

5.0 

2.5 

246 

0.108 

P6KE200 

180 

220 

1.0 

162 

5.0 

2.1 

287 

0.108 

P6KE200A 

190 

210 

1.0 

171 

5.0 

2.2 

274 

0.108 

P6KE220 

198 

242 

1.0 

175 

5.0 

1.8 

344 

0.108 

P6KE220A 

209 

231 

1.0 

185 

5.0 

1.9 

328 

0.108 

P6KE250 

225 

275 

1.0 

202 

5.0 

1.7 

360 

0.110 

P6KE250A 

237 

263 

1.0 

214 

5.0 

1.8 

344 

0.110 

P6KE300 

270 

330 

1.0 

243 

5.0 

1  4 

430 

0.110 

P6KE300A 

285 

315 

1.0 

256 

5.0 

1.5 

414 

0.110 

P6KE350 

315 

385 

1.0 

284 

5.0 

1.2 

504 

0  110 

P6KE350A 

332 

368 

1.0 

300 

5.0 

1.3 

482 

0.110 

P6KE400 

360 

440 

1.0 

324 

5.0 

1.9 

574 

0.110 

P6KE400A 

380 

420 

1.0 

342 

5.0 

1.10 

548 

0.110 

P6KE440 

396 

484 

1.0 

356 

5.0 

0.99 

631 

0.110 

P6KE440A 

418 

462 

1.0 

376 

5.0 

1.04 

602 

0.110 

NOTES: 

(1)  V(BR)  measured  after  It  applied  for  300jiS.  lT=square  wave  pulse  or  equivalent 

(2)  Surge  current  waveform  per  Fig.  3  and  derate  per  Fig.  2 

(3)  For  bidirectional  types  with  Vwm  of  10  volts  and  less,  the  Id  limit  is  doubled 

(4)  All  terms  and  symbols  are  consistent  with  ANSI/IEEE  C62.35 

+UL  listed  for  Telecom  application  protection  497B,  file  number  E1 36766  for  both  unidirectional  and  bidirectional  devices 


DESCRIPTION 


This  P6KE  TVS  series  is  a  low  cost  commercial  product  for  use  in  applications  where  large  voltage  transients  can  permanently 
damage  voltage-sensitive  components. 

The  P6KE  series  device  types  are  designed  in  a  small  package  size  where  power  and  space  is  a  consideration.  They  are  character- 
ized by  their  high  surge  capability,  extremely  fast  response  time,  and  low  impedance,  (Ron).  Because  of  the  unpredictable  nature  of 
transients,  and  the  variation  of  the  impedance  with  respect  to  these  transients,  impedance,  per  se,  is  not  specified  as  a  parametric 
value.  However,  a  minimum  voltage  at  low  current  conditions  (BV)  and  a  maximum  clamping  voltage  (Vc)  at  a  maximum  peak  pulse 
current  is  specified. 

In  some  instances,  the  thermal  effect  (see  Vc  Clamping  Voltage)  may  be  responsible  for  50%  to  70%.  of  the  observed  voltage  differen- 
tial when  subjected  to  high  current  pulses  for  several  duty  cycles,  thus  making  a  maximum  impedance  specification  insignificant. 
In  case  of  a  severe  current  overload  or  abnormal  transient  beyond  the  maximum  ratings,  the  Transient  Voltage  Suppressor  will  initially 
fail  'short'  thus  tripping  the  system's  circuit  breaker  or  fuse  while  protecting  the  entire  circuit.  Curves  depicting  clamping  voltage  vs. 
various  current  pulses  are  available  from  the  factory.  Extended  power  curves  vs.  pulse  time  are  also  available. 
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RATINGS  AND  CHARACTERISTIC  CURVES  P6KE6.8THRU  P6KE440CA 


FIG.  1  -  PEAK  PULSE  POWER  RATING  CURVE 


FIG.  2  -  PULSE  DERATING  CURVE 
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FIG.  3  -  PULSE  WAVEFORM 


_  PULSE  WIDTH  (Id)  is  DEFINED 
as  the  POINT  WHERE  the  PEAK 
CURRENT  DECAYS  to  50%  of  Ipp 
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FIG.  5  -  STEADY  STATE  POWER  DERATING  CURVE 
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FIG.  4  -  TYPICAL  JUNCTION  CAPACITANCE 
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SMBG  AND  SMBJ5.0  THRU  170CA  SERIES 

SURFACE  MOUNT  TRANSIENT  VOLTAGE  SUPPRESSOR 

Stand-off  Voltage  -5.0to170  Volts      Peak  Pulse  Power  -  600  Watts  


DO-214AA 

MODIFIED  J-BEND 


o  077 1  r  set 


Hi 

I  O  ISS  (3.94 
0.130(3301 


r 

0.096  (2.44) 
0.0B4(2)3) 

L 


DO-215AA 
GULL  WING 


«(0  97>t"  •"£)<)«  f0  3» 


023S  a  afT 


■■V" 
OQWfO  10 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory  Flammability 
Classification  94V-0 

♦  For  surface  mounted  applications  in  order  to  optimize 
board  space 

♦  Low  profile  package 

♦  Built-in  strain  relief 

♦  Glass  passivated  junction 

♦  Low  incremental  surge  resistance 

♦  600W  peak  pulse  power  capability  with  a  10/1000|is 
waveform,  repetition  rate  (duty  cycle):  0.01% 

♦  Excellent  clamping  capability 

♦  Fast  response  time:  typically  less  than  1  .Ops  from  0  volts 
to  V(BR)  for  unidirectional  and  5.0ns  for  bidirectional  types 

♦  For  devices  with  V(BR)>1  OV,  Id  are  typically  less 
than  1.0uA 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds  at  terminals 


MECHANICAL  DATA 


Case:  JEDEC  D0214AA  /  D0215AA  molded  plastic  body 
over  passivated  junction 

Terminals:  Solder  plated,  solderable  per  MIL-STD-750, 
Method  2026  | 
Polarity:  Color  band  denotes  positive  end  (cathode) 
except  bidirectional  Ijy     ^  y  j 


Mounting  Position:  Any 
Weight:  0.003  ounces,  0.093  gram 


Unidirectional  Bidirectional 


DEVICES  FOR  BIDIRECTIONAL  APPLICATIONS 


For  bidirectional  use  suffix  C  or  CA  for  types  SMB-5.0  thru  SMB-170  (eg.  SMBG5.0C,  SMBJ170CA). 
Electrical  characteristics  apply  in  both  directions 

MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

VALUE 

UNITS 

Peak  pulse  power  dissipation  with  a  10/1000|^s  waveform  (notes  1,  2.  fig.  1) 

PPPM 

Minimum  600 

Watts 

Peak  pulse  current  with  a  10/1 000ns  waveform  (note  1,  fig.  3) 

IPPM 

SEE  TABLE  1 

Amps 

Peak  forward  surge  current  8.3ms  single  half  sine-wave  superimposed 
on  rated  load  (JEDEC  Method)  (notes  2,  3)  -  unidirectional  only 

iFSM 

100.0 

Amps 

Maximum  instantaneous  forward  voltage  at  50A  (note  3.  4)  unidirectional  only 

Vf 

SEE  NOTE  4 

Volts 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-55  to  +150 

°C 

NOTES: 

(1 )  Non-repetitive  current  pulse,  per  Fig.3  and  derated  above  Ta=25°C  per  Fig.  2 

(2)  Mounted  on  0.2  x  0.2"  (5.0  x  5.0mm)  copper  pads  to  each  terminal 

(3)  Measured  on  8.3ms  single  half  sine-wave  or  equivalent  square  wave,  duty  cycle=4  pulses  per  minute  maximum 

(4)  Vf=3.5V  on  SMB-5.0  thru  SMB-90  devices  and  Vf=5.0V  on  SMB-100  thru  SMB-170  devices 

©  General  Instrument 
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ELECTRICAL  CHARACTERISTICS  (Ta=25°C  unless  otherwise  noted) 


Device  Type 
Gull  Wing 
Lead 

Device  Type 
Modified 
"J"  Bend  Lead 

Device 
Marking 
Code 
UNI  Bl 

Breakdown 
Voltage 

V|BR)(VoltS) 

(NOTE  1) 
(MIN  /MAX) 

Test 
Current 
at  It  (m A) 

Stand-off 
Voltage 
Vwm  (Volts) 

Maximum 
Reverse 
Leakage  Id 
at  Vwm 

(uA)  (NOTE  3) 

Maximum 
Peak  Pulse 

Surge 
Current  Ippm 
(NOTE  2)  (Amps) 

Maximum 
Clamping 
Voltage  at  Ippm 
Vc  (Volts) 

SMBG5.0 

SMBJ5.0 

KD 

KD 

6.40  /  7.3 

10 

5.0 

800.0 

65.0 

9.6 

SMBG50A 

SMBJ5.0A 

KE 

KE 

6.40  /  7.0 

10 

5.0 

500.0 

68.0. 

9.2 

SMBG6.0 

SMBJ6.0 

KF 

KF 

6.67  /  8  15 

10 

6.0 

800  0 

55.0 

11.4 

SMBG6.0A 

SMGJ6.0A 

KG 

KG 

6.67  /  7.37 

10 

6.0 

800  0 

61.0 

10.3 

SMBG6.5 

SMBJ6.5 

KH 

AH 

7.22  /  8.82 

10 

6.5 

500.0 

51.0 

12.3 

SMBG6.5A 

SMBJ6.5A 

KK 

AK 

7.22  /  7.98 

10 

6.5 

500.0 

56.0 

11.2 

SMBG7.0 

SMBJ7.0 

KL 

KL 

7.78/9.51 

10 

7.0 

200.0 

47.0 

13.3 

SMBG7.0A 

SMBJ7.0A 

KM 

KM 

7.78  /  8.60 

10 

7.0 

200.0 

52.0 

12.0 

SMBG7.5 

SMBJ7.5 

KN 

AN 

8.33  /  10.3 

1.0 

7.5 

100.0 

44.0 

14.3 

SMBG7.5A 

SMBJ7.5A 

KP 

AP 

8.33/9.21 

1.0 

7.5 

100.0 

48.0 

12.9 

SMBG8.0 

SMBJ8.0 

KQ 

AQ 

8.89/10.9 

1.0 

8.0 

50.0 

42.0 

15.0 

SMBG8.0A 

SMBJ8.0A 

KR 

AR 

8.89  /  9.83 

1.0 

8.0 

50.0 

46.0 

13.6 

SMBG8.5 

SMBJB.5 

KS 

AS 

9.44/11.5 

1.0 

8  5 

20.0 

39.0 

15.9 

SMBG8.5A 

SMBJ8.5A 

KT 

AT 

9.44  /  10.4 

1.0 

8.5 

20.0 

43.0 

14.4 

SMBG9.0 

SMBJ9.0 

KU 

AU 

10.0/  12.2 

1.0 

9.0 

10.0 

37.0 

16.9 

SMBG9.0A 

SMBJ9.0A 

KV 

AV 

10.0/  11.1 

1.0 

9.0 

10.0 

40.0 

15.4 

SMBG10 

SMBJ10 

KW 

AW 

11.1  /  13.6 

1.0 

10 

5.0 

33.0 

18.8 

SMBG10A 

SMBJ10A 

KX 

AX 

11.1  /  12.3 

1.0 

10 

5.0 

37.0 

17.0 

SMBG11 

SMBJ11 

KY 

KY 

12.2/14.9 

1.0 

11 

5.0 

31.0 

20.1 

SMBG11A 

SMBJ11A 

KZ 

KZ 

12.2/13.5 

ro 

11 

5.0 

34.0 

18.2 

SMBG12 

SMBJ12 

LD 

BD 

13.3/16.3 

1.0 

12 

5.0 

28.0 

22.0 

SMBG12A 

SMBJ12A 

LE 

BE 

13.3/14.7 

1.0 

12 

5.0 

31.0 

19.9 

SMBG13 

SMBJ13 

LF 

LF 

14.4  /  17.6 

:  0 

13 

5.0 

26.0 

23.8 

SMBG13A 

SMBJ13A 

LG 

LG 

14.4  /  15.9 

1.0 

13 

5.0 

29.0 

21.5 

SMBG14 

SMBJ14 

LH 

BH 

is. e  !9  > 

1.0 

14 

5.0 

24.4 

25.8 

SMBG14A 

SMBJ14A 

LK 

BK 

15.6/17.2 

1.0 

14 

5.0 

27.0 

23.2 

SMBG15 

SMBJ15 

[_[_ 

BL 

16.7/20.4 

1.0 

15 

5.0 

23  1 

26.9 

SMBG15A 

SMBJ15A 

LM 

BM 

16.7  /  18.5 

1.0 

15 

5.0 

25.1 

SMBG16 

SMBJ16 

LN 

LN 

178/21.8 

1.0 

16 

5.0 

21.8 

28.8 

SMBG16A 

SMBJ16A 

LP 

LM 

178/19.7 

1.0 

16 

5.0 

24.2 

26.0 

SMBG17 

SMBJ17 

LQ 

LQ 

18.9/23.1 

1.0 

17 

5.0 

200 

30.5 

SMBG17A 

SMBJ17A 

LR 

LR 

18.9/20.9 

1.0 

17 

5.0 

22.8 

27.6 

SMBG18 

SM&J18 

LS 

BS 

20.0  /  24.4 

1.0 

18 

5.0 

19.5 

32  2 

SMBG18A 

SMBJ18A 

LT 

BT 

20.0/22  1 

1  0 

18 

5.0 

21.5 

29.2 

SMBG20 

SMBJ20 

LU 

22.2/27.1 

1.0 

20 

5.0 

17.6 

35.8 

SMBG20A 

SMBJ20A 

LV 

LV 

22.2  /  24.5 

1.0 

20 

5.0 

19.4 

32.4 

SMBG22 

SMBJ22 

LW 

BW 

24.4  /  29.8 

1.0 

22 

5.0 

15.0 

39.4 

SMBG22A 

SMBJ22A 

LX 

BX 

24.4  /  26.9 

1.0 

22 

5.0 

17.7 

35.5 

SMBG24 

SMBJ24 

LY 

BY 

26.7  /  32.6 

1.0 

24 

5.0 

14.6 

43.0 

SMBG24A 

SMBJ24A 

LZ 

BZ 

26.7/29.5 

1.0 

24 

5.0 

16.0 

38.9 

SMBG26 

SMBJ26 

MD 

CD 

28.9  /  35.3 

1.0 

26 

5.0 

13.5 

46.6 

SMBG26A 

SMBJ26A 

ME 

CE 

28.9/31.9 

1.0 

26 

5.0 

14  9 

42.1 

SMBG28 

SMBJ28 

MF 

MF 

31.1  /38.0 

1.0 

28 

5.0 

12.6 

50.0 

SMBG28A 

SMBJ28A 

MG 

MG 

31.1  /  34.4 

1  0 

28 

5.C 

13.8 

45.4 

SMBG30 

SMBJ30 

MH 

CH 

33.3  t  40.7 

1.0 

30 

5.0 

11.7 

53.5 

SMBG30A 

SMBJ30A 

MK 

CK 

33.1  /  36,8 

1.0 

30 

5.0 

13.0 

48.4 

SMBG33 

SMBJ33 

ML 

CL 

36.7  /  44.9 

1.0 

33 

5.0 

10.6 

59.0 

SMBG33A 

SMBJ33A 

MM 

CM 

36.7/40.6 

1.0 

33 

5.0 

11.8 

53.3 

SMBG36 

SMBJ36 

MN 

CN 

40.0  /  48.9 

1.0 

36 

5.0 

9.8 

64.3 

SMBG36A 

SMBJ36A 

MP 

CP 

40.0/44.2 

1.0 

36 

5.0 

10.8 

58.1 

SMBG40 

SMBJ40 

MQ 

CQ 

44.4  /  54.3 

1.0 

40 

5.0 

8.8 

71.4 

SMBG40A 

SMBJ40A 

MR 

CR 

44.4/49.1 

1.0 

40 

5.0 

9.7 

64.5 

SMBG43 

SMBJ43 

MS 

CS 

47.8  /  58.4 

1.0 

43 

5.0 

8.2 

76.7 

SMBG43A 

SMBJ43A 

MT 

CT 

47.8  /  52.8 

1.0 

43 

5.0 

9.0 

69.4 

SMBG4S                SMBJ45         I   MU         MU  I      50.0/61.1                1.0                    45  5.0 

80.3 

SMBG45A 

8.6 

72.7 

SMBG48 

SMBJ48 

MW 

MW 

53.3/65.1 

1.0 

48 

5.0 

7.3 

85.5 

SMBG48A 

SMBJ48A 

MX 

MX 

53.3  /  58.9 

1.0 

48 

5.0 

8.1 

77.4 

SMBG5  I 

SMBJ51 

MY 

MY 

56.7  /  69-3 

1.0 

51 

5.0 

6.9 

91.1 

SMBG51A 

SMBJ51A 

MZ 

MZ 

56.7  /  62.7 

1.0 

51 

5  0 

7.6 

82.4 
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ELECTRICAL  CHARACTERISTICS  (Ta  =  25°C  unless  otherwise  noted) 


Device  Type 
Gull  Wing 
Lead 

Device  Type 
Modified 
"J"  Bend  Lead 

Device 
Marking 
Code 
UNI  Bl 

Breakdown 
Voltage 

V(BR)  (Volts) 
(NOTE  1) 

(Min  /Max) 

Test 
Current 
at  It  (mA) 

btano-on 
Voltage 
Vwm  (Volts) 

Maximum 
Reverse 
Leakage  Id 
at  Vwm 

(uA)(NOTE  3) 

Maximum 
Peak  Pulse 

Current  Ippm 

(NOTE  2)  (Amps) 

Maximum 
Clamping 
Voltage  at  Ippm 
Vc  (Volts) 

SMBG54 

SMBJ54 

ND 

ND 

60-0  /  73.3 

1.0 

54 

5  0 

6.5 

96.3 

SMBG54A 

SMBJ54A 

NE 

NE 

60.0  /  66.3 

1.0 

54 

5.0 

7.2 

87.1 

SMBG58 

SMBJ58 

NF 

NF 

64.4  /  78.7 

1.0 

58 

5.0 

6.1 

103.0 

SMBG58A 

SMBJ58A 

NG 

NG 

64.4  /  71.2 

1.0 

58 

5.0 

6.7 

93.6 

SMBG60 

SMBJ60 

NH 

NH 

66.7  /  81 .5 

1.0 

60 

5.0 

5.8 

107.0 

SMBG60A 

SMBJ60A 

NK 

NK 

66.7  /  73.7 

5.0 

6.5 

96.8 

SMBG64 

SM8J64 

NL 

NL 

71.1  /86.9 

64 

5.0 

5.5 

114.0 

SMBG64A 

SMBJ64A 

NM 

NM 

71.1  Z78.6 

1.0 

64 

5.0 

6.1 

103  0 

SMBG70 

SMBJ70 

NN 

NN 

77.8  /  95.1 

1.0 

70 

5.0 

5.0 

125.0 

SMBG70A 

SMBJ70A 

NP 

NP 

77.8  /  86.0 

1.0 

70 

5.0 

5.5 

113.0 

SMBG75 

SMBJ75 

NQ 

NQ 

83.3/102 

1.0 

75 

5.0 

4.7 

134.0 

SMBG75A 

SMBJ75A 

NR 

.NR 

83.3  /  92.1 

1.0 

75 

5.0 

5.2 

1210 

SMBG78 

SMBJ78 

NS 

NS 

86.7  /  106 

1.0 

78 

5.0 

4.5 

139.0 

SMBG78A 

SMBJ78A 

NT 

NT 

86  7  /  95.8 

1.0 

78 

5.0 

5.0 

126.0 

SMBG85 

SMBJ85 

Nil 

NU 

94.4/  115 

1.0 

85 

5.0 

4.1 

151.0 

SMBGBSA 

SMBJ85A 

NV 

NV 

94.4/  104 

1.0 

85 

5.0 

4.6 

137.0 

SMBG90 

SMBJ90 

NW 

NW 

100  / 122 

1.0 

90 

5.0 

3.9 

160.0 

SMBG90A 

SMBJ90A 

NX 

NX 

1 00  111 

1.0 

90 

6.0 

4.3 

146.0 

SMBG100 

SMBJ100 

NY 

NY 

1 1 1  /  1 36 

1.0 

100 

5.0 

3.5 

179.0 

SMBG100A 

SMBJ100A 

NZ 

NZ 

111  / 123 

I.O 

100 

5.0 

3.8 

162.0 

SMBG110 

SMBJ1 10 

PD 

PD 

122 / 149 

1.0 

110 

5.0 

3.2 

196.0 

SMBG110A 

SMBJ110A 

PE 

PE 

122  /  135 

1.0 

110 

5.0 

3.5 

177.0 

SMBG120 

SMBJ120 

PF 

PF 

133 / 163 

1.0 

120 

5  0 

2.9 

214.0 

SMBG120A 

SMBJ120A 

PG 

PG 

133/147 

1.0 

120 

5.0 

3.2 

193.0 

SMBG130 

SMBJ130 

PH 

PH 

144/176 

1.0 

130 

5.0 

2  7 

231.0 

SMBG130A 

SMBJ130A 

PK 

PK 

144/159 

1.0 

130 

5.0 

3.0 

209  0 

SMBG150 

SMBJ150 

PL 

PL 

167/204 

1.0 

150 

5.0 

2.3 

268.0 

SMBG150A 

SMBJ150A 

PM 

PM 

167/  185 

1.0 

150 

5.0 

2.5 

243.0 

SMBG160 

SMBJ160 

PN 

PN 

178/218 

1.0 

160 

5.0 

2.2 

287.0 

SMBG160A 

SMBJ160A 

PP 

PP 

178/ 197 

1.0 

160 

5.0 

2.4 

259.0 

SMBG170 

SMBJ170 

PQ 

PQ 

189/231 

1.0 

170 

5.0 

2.0 

30-!. 0 

SMBG170A 

SMBJ170A 

PR 

PR 

189/209 

1.0 

170 

5.0 

2.2 

275.0 

NOTES: 

(1)  V(br)  measured  after  It  applied  fOr  300f.is  lT=square  wave  pulse  or  equivalent 

(2)  Surge  current  waveform  per  Fig.  3  and  derate  per  Fig.  2 

(3)  For  bidirectional  types  having  Vwm  of  1 0  Volts  and  less,  the  Id  limit  is  doubled 

(4)  All  terms  and  symbols  are  consistent  with  ANSI/IEEE  C62.35 


APPLICATION  NOTES 


These  surface  mountable  packages  are  designed  specifically  for  transient  voltage  suppression.  The  wide  leads  assure  a  large  surface 
contact  for  good  heat  dissipation,  and  a  low  resistance  path  for  surge  current  flow  to  ground.  These  high  speed  transient  voltage 
suppressors  can  be  used  to  effectively  protect  sensitive  components  such  as  integrated  circuits  and  MOS  devices. 

A  600W  (SMB)  device  is  normally  selected  when  the  threat  of  transients  is  from  lightening-induced  transients  conducted  via  external 
leads  or  1/0  lines.  It  is  also  used  to  protect  against  switching  transients  induced  by  large  coils  or  industrial  motors. 
System  impedance  at  component  level  in  a  system  is  usually  high  enough  to  limit  the  current  to  within  the  peak  pulse  current  (Ipp) 
rating  of  this  series. 

RECOMMENDED  PAD  SIZES 

The  pad  dimensions  should  be  0.010"  (0.25mm)  longer  than  the  contact  size,  in  the  lead  axis. 
This  allows  a  solder  fillet  to  form,  see  Fig.  below.  Contact  factory  for  soldering  methods. 

GULL-  WING 


0.050"  (1.27) 
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MAXIMUM  RATINGS  AND  CHARACTERISTIC  CURVES  SMBG  AND  SMBJ5.0  THRU  170CA 


FIG.  1  -  PEAK  PULSE  POWER  RATING  CURVE 


9 
3 


0.1MS 


1.0ns 


10|iS  IOOlis 
td,  PULSE  WIDTH,  sec. 


cc  tu 


to 
o-  S 


Si 


FIG.  2  -  PULSE  DERATING  CURVE 


25      50      75      100     125     150     175  200 
Ta,  AMBIENT  TEMPERATURE,  °C 


FIG.  3  -  PULSE  WAVEFORM 


-  TYPICAL  JUNCTION  CAPACITANCE 
UNIDIRECTIONAL 


PULSE  WIDTH  (Id)  is  DEFINED 
as  the  POINT  WHERE  the  PEAK 
CURRENT  DECAYS  10  50%  of  Ippu 


-  TYPICAL  JUNCTION  CAPACITANCE 
BIDIRECTIONAL 
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-  MAXIMUM  NON-REPETITIVE  PEAK  FORWARD 
SURGE  CURRENT 
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CD 
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NUMBER  OF  CYCLES  AT  60  Hz 
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TPSMB6.8  THRU  TPSMB43A 


SURFACE  MOUNT  AUTOMOTIVE  TRANSIENT  VOLTAGE  SUPPRESSOR 

Breakdown  Voltage  -6.8-43  Volts     Peak  Pulse  Power  -  600  Watts  


DO-214AA 
Modified  J-Bend 


0083(2.11)1 
1077(1.96} 


0-180(4-57) 


] 


0  f  55  (3  94) 
0. 130  (3  30) 


t 

0.096  (2.44)  J 

0.084  (2. 13) 

I 

0.060(1.27) 

t  0.008  (0.203) 
0.004(0.102) 

0.220  (5.59) 

0  030(0  76) 

0205(5.21) 

 FEATURES  

♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Easy  pick  and  place 

♦  Low  profile  package 

♦  Built-in  strain  relief  ideal  for  automated  placement 

♦  Exclusive  G.I.  patented  Passivated  Anisotropic  Rectifier 
(PAR)  chip  construction 

♦  600W  peak  pulse  power  capability  with  a  10/1 000ns 
waveform,  repetition  rate  (duty  cycle):  0.01% 

♦  Excellent  clamping  capability 

♦  Low  incremental  surge  resistance 

♦  Fast  response  time:  typically  less  than 
1  .Ops  from  0  Volts  to  Vjbr) 

♦  For  devices  with  V(BR)>10V  Id  is  typically  less  than  2.0uA 
atTA=150°C 

♦  Designed  for  under  the  hood  surface  mount 
applications 

♦  High  temperature  soldering: 
250°C/1 0  seconds  at  terminals 


 MECHANICAL  DATA  

Dimensions  in  inches  and  (millimeters)  Case:  JEDEC  DO-214AA  molded  plastic  body  over 

passivated  junction 

Terminals:  Solder  plated,  solderable  per  MIL-STD-750, 
Method  2026 

Available  in  unidirectional  only  Polarity:  Color  band  denotes  positive  end  (cathode) 

Mounting  Position:  Any 
Weight:  0.003  ounces,  0.093  gram 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

VALUE 

UNITS 

Peak  pulse  power  dissipation  with  a  10/1 000ns 
waveform  (notes  1,2,  fig.i) 

PPPM 

Minimum  600 

Watts 

Peak  pulse  current  with  a  10/1000u.s 
waveform  (note  1.  fig.  3) 

IPPM 

see  table  1 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed  on 

rated  load  (JEDEC  Method)  (notes  2,  3) 

Ifsm 

70.0 

Amps 

Instantaneous  forward  voltage  at  50A  (note  3) 

Vf 

3.5 

Volts 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to +185 

°C 

NOTES: 

(1)  Non-repetitive  current  pulse,  per  Fig.3  and  derated  above  Ta=25X  per  Fig.  2 

(2)  Mounted  on  0.2  x  0.2"  (5.0  x  5.0mm)  land  areas  per  figure 

(3)  Mounted  on  8.3ms  single  half  sine-wave  duty  cycle=4  pulses  per  minute  maximum 
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ELECTRICAL  CHARACTERISTICS  at  (Ta=25°C  unless  otherwise  noted) 


Device 

Device 
Marking 
Code 

Breakdown  Voltage 

V(BR)  (Volts)  (NOTE  1) 
Min.  Max. 

Test 
Current 
at  It  (mA) 

Stand-off  Voltage 
Vwm  (Volts) 

Maximum 
Reverse 
Leakage 
at  Vwm 
Id(uA) 

Maximum 
Reverse 
Leakage  at 
Vwm.Tj  =150qC 
Id(uA) 

Maximum 
Peak  Pulse 
Surge  Current  Ippm 

(NOTE  2)  (Amps) 

Maximum 
Clamping 
Voltage  at  Ipp 
vc  (volts ) 

1  rofvlDO.O 

UT1D 

6.12 

7.48 

inn 
I  u.u 

R  Rf\ 
o.ou 

ouu 

1  nnn  n 
I  uuu.u 

oo.u 

10  8 

TDCMRR  ftA 
I  roiviuu.on 

KEP 

6.45 

7.14 

10.0 

5.80 

500 

1000.0 

60.0 

10.5 

1  r  O IVIED  /  .O 

KFP 

6.75 

8.25 

10  0 

6  05 

250 

500.0 

53.0 

1 1 .7 

TPQMR7  ^ A 
1  rOIVID/  .Ort 

7.13 

7.88 

10  0 

250 

500  0 

55.0 

1 1 .3 

TDCUDO  O 

KHP 

7.38 

9.02 

10.0 

C  CO 

1  nn 
i  Uu 

onn  n 

rh  n 
ou.u 

I  £.0 

TDCMDQ  OA 
I  rolviDO.^iA 

l/l/D 

r\r\r 

7.79 

8.61 

m  n 
I  u.u 

7  no 

1  .KJC. 

1  nn 
I  uu 

9nn  n 

n 

12  1 

1  l    OIVI  LJCJ .  1 

KLP 

8.19 

10.0 

1 .0 

7.37 

25 

50.0 

45.0 

13.8 

TPQMRQ  1  A 

KMP 

8.65 

9.55 

1  -U 

7  7ft 

25 

50  0 

47  0 

13.4 

I  rOIVID  I U 

9.00 

11.0 

1  n 

I  .u 

pin 

O.  1  u 

u.U 

9n  n 
^u.u 

ao  n 

I  o.u 

TP^MRIflA 
i  roiviD  i 

KPP 

9.50 

10.5 

1 .0 

8.55 

5.0 

20.0 

43.0 

14.5 

TPQMRI  1 
I  rolvlu  I  I 

9.90 

12.1 

1  n 

I  -U 

ft  Q9 

2  0 

5  0 

38  0 

16  2 

TPSMB1 1 A 

KRP 

10.5 

11.6 

1 .0 

9.40 

2.0 

5.0 

40.0 

15.6 

TpQMRIp 

KSP 

10.8 

13.2 

1 .0 

9.72 

2.0 

5.0 

36.0 

17.3 

TPSMB12A 

KTP 

11.4 

12.6 

1.0 

10.2 

2.0 

5.0 

37.0 

16.7 

TPSMB13 

KUP 

11.7 

14.3 

1.0 

10.5 

2.0 

5.0 

33.0 

19.0 

TP9MR13A 

KVP 

12.4 

13.7 

1 .0 

1 1 .1 

2.0 

5.0 

34.0 

18.2 

TPSMB15 

KWP 

13.5 

16.5 

1 .0 

12.1 

2.0 

5.0 

28.0 

22.0 

TPSMB15A 

KXP 

14.3 

15.8 

1.0 

12.8 

2.0 

5.0 

29.0 

21.2 

TPSMB16 

KYP 

14.4 

17.6 

2.0 

5.0 

26.0 

23.5 

TPSMB1  fiA 

KZP 

15.2 

16.8 

1 .0 

1 3.6 

2.0 

5.0 

28.0 

22.5 

TP^MRI ft 
1  rOIVID  ID 

LDP 

16.2 

19.8 

1  0 

I  f.O 

9  n 

^  n 
o.u 

99,  n 

26  5 

1  r  O IVI D  1  On 

LEP 

17.1 

18.9 

1  n 
1  .u 

1  r  o. 

i  O.o 

9  n 

£.U 

r  n 

o.u 

9R  n 
^o.u 

OR  0 

1  rolvlD^U 

1  CD 

Lrr 

18.0 

22.0 

1 .0 

16.2 

2.0 

5.0 

.1) 

29.1 

TDOMDOn  A 

1 roMb^UA 

LGP 

19.0 

21.0 

1 .0 

17.1 

2.0 

5.0 

22.0 

27.7 

TPSMB22 

LHP 

19.8 

24.2 

1 .0 

31 .9 

TPSMB22A 

LKP 

20.9 

23.1 

1 .0 

18.8 

2.0 

5.0 

20.0 

30.6 

TPSMB24 

LLP 

21.6 

26.4 

1 .0 

19.4 

2.0 

5.0 

18.0 

34.7 

LMP 

22.8 

25.2 

1  0 

20  5 

c  n 
o.u 

1Q  n 

1  3.U 

TPQMR97 
1  r  O  IVI  / 

1  NIP 

24.3 

29.7 

1  n 

91  Q 

o  n 

r  n 
o.u 

1  ft  n 

OQ  1 

oy.i 

LPP 

25.7 

28.4 

1  0 

23  1 

2  0 

^  n 
o.u 

1  R  ft 
I  D.O 

07  R 

1  rolVlDOU 

LUr 

27.0 

33.0 

1 .0 

24.3 

2.0 

5.0 

14.0 

43,5 

TP^MR^OA 

1  \    0 1 VI  UOuri 

LRP 

28.5 

31.5 

1  0 

25  6 

2  0 

5  0 

1  r  n 
1  o.u 

<+  I  .*+ 

TPSMB33 

LSP 

29.7 

36.3 

1.0 

26.8 

2.0 

5.0 

13.0 

47.7 

TPSMB33A 

LTP 

31.4 

34.7 

1.0 

28.2 

2.0 

5.0 

13  8 

45  7 

TP^MR^fi 

LUP 

32.4 

39.6 

1  0 

9Q  1 

9  n 

t.U 

r  n 
o.u 

1  o  n 

co  n 
Oit  .u 

TPSMB36A 

LVP 

34.2 

37.8 

1.0 

30.8 

2.0 

5.0 

12.6 

49.9 

TPSMB39 

LWP 

35.1 

42.9 

1.0 

31.6 

2.0 

5.0 

11.1 

56.4 

TPSMB39A 

LXP 

37.1 

41.0 

1.0 

33.3 

2.0 

5.0 

11.6 

53.9 

TPSMB43 

LYP 

38.7 

47.3 

1.0 

34.8 

2.0 

5.0 

10.0 

61.9 

TPSMB43A 

LZP 

40.9 

45.2 

1.0 

36.8 

2.0 

5.0 

10.6 

59.3 

NOTES: 

(1)  V|BR)  measured  after  It  applied  tor  300us,  lT=square  wave  pulse  or  equivalent 

(2)  Surge  current  waveform  per  Fig.  3  and  derate  per  Fig.  2 

(3)  All  terms  and  symbols  are  consistent  with  ANSI/IEEE  C62.35 
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MAXIMUM  RATINGS  AND  CHARACTERISTIC  CURVES  TPSMB6.8  THRU  TPSMB43A 


FIG.  2  -  PULSE  DERATING  CURVE 
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FIG.  3  -  PULSE  WAVEFORM 
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MAXIMUM  RATINGS  AND  CHARACTERISTIC  CURVES  TPSMB6.8  THRU  TPSMB43A 


FIG.  4  -  TYPICAL  JUNCTION  CAPACITANCE 
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FIG.  5  -  MAXIMUM  NON-REPETITIVE  PEAK  FORWARD 
SURGE  CURRENT 
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1.5KA6.8THRU  1.5KA43A 


AUTOMOTIVE  TRANSIENT  VOLTAGE  SUPPRESSOR 

Breakdown  Voltage  -  6.8  to  43  Volts    Peak  Pulse  Power  -  1500  Watts 


Case  Style  1.5KA 


0.190(4  8) 
DIA. 


0.042/1.07) 
0.036(0.96) 
DIA. 


1.0  (25.4) 
MIN. 


LI 


Dimensions  in  inches  and  (millimeters) 
*  Patent  #'s  4,980,315 
5.166,769 
5,278,094 

Available  in  unidirectional  only 


FEATURES 


♦  Designed  for  under  the  hood  applications 

♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  1500W  peak  pulse  power  surge  capability  with  a 

10/1 000ns  waveform,  repetition  rate  (duty  cycle):  0.01% 

♦  Exclusive  G.I.  patented  Passivated  Anisotropic  Rectifier 
(PAR)  chip  construction 

♦  Excellent  clamping  capability 

♦  Low  incremental  surge  resistance 

♦  Fast  response  time:  typically  less 
than  1 .0  ps  from  0  Volts  to  V(BR)  for  unidirectional 

♦  For  devices  with  V(BR)>10V  Id  are  typically  less  than 
1.0uAatTA=150°C 

♦  High  temperature  soldering  guaranteed: 
300°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5lbs.  (2.3  kg)  tension 


MECHANICAL  DATA 


Case:  Molded  plastic  over  passivated  junction 

Terminals:  Solder  plated  axial  leads,  solderable  per 

MIL-STD-750,  Method  2026 

Polarity:  Color  band  denotes  positive  end  (cathode) 

Mounting  Position:  Any 

Weiaht'  0  045  ounce  1  2  arams 


MAXIMUM  RATINGS  AND  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOL 

VALUE 

UNITS 

Peak  pulse  power  dissipation  with  a  10/1000u.s  waveform 

(NOTE  1,  FIG.1) 

PPPM 

Minimum  1500 

Watts 

Peak  pulse  current  at  Ta=25°C  with  a  10/1000u.s  waveform 

(NOTE  1,  FIG.  3) 

IPPM 

see  table  1 

Amps 

Steady  state  power  dissipation  at  Tl=75°C 
lead  lengths  0.375"  (9.5mm)  (note  2) 

PM(AV) 

5.0 

Watts 

Peak  forward  surge  current,  8.3ms  single  half 
Sine-wave  superimposed  on  rated  load 
(JEDEC  Method)  (note  3) 

IFSM 

200 

Amps 

Maximum  instantaneous  forward  voltage  at  100A  (note  3) 

Vf 

3.5 

Volts 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to +185 

°C 

NOTES: 

(1 )  Non-repetitive  current  pulse,  per  Fig.  3  and  derated  above  Ta=25°C  per  Fig.  2 

(2)  Mounted  on  copper  pad  area  of  0.8  x  0.8"  (20  x  20mm)  per  Fig.  5 

(3)  8.3ms  single  half  sine-wave  or  equivalent  square  wave,  duty  cycle=4  pulses  per  minutes  maximum 
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ELECTRICAL  CHARACTERISTICS  at  (Ta-25°C  unless  otherwise  noted) 


Device  Type 

Breakdown  Voltage 

V(BR) 
Volts  (NOTE  1) 

Test 
Current 
at  It 
(mA) 

Stand-off 
Voltage 

VWM 

(Volts) 

Maximum 
Reverse 
Leakage 
atVwM 

Ip(uA) 

Tj=150-C 
Maximum 
Reverse 
Leakage 
at  Vwm 
Id(uA) 

Peak  Pulse 
Current 

IPPM 

(NOTE  2) 

(Amps) 

Maximum 
Clamping 

t/nlt.nn  n*  Inn.. 

voltage  at  ippm 
Vc  (Volts) 

Maximum 
Temperature 
Coefficient 
of 

V(BR) 

(%  /  °C) 

MIN 

MAX 

1.5KA6.8 

6.12 

7.48 

10 

5.50 

500 

2000 

145.0 

10.8 

0.057 

1.5KA6.8A 

6.45 

7.14 

10 

5.80 

500 

2000 

150.0 

10.5 

0.057 

1.5KA7.5 

6.75 

8.25 

10 

6.05 

250 

1000 

134.0 

11.7 

0.061 

1  5KA7.5A 

7.13 

7.88 

10 

6.40 

250 

1000 

139.0 

11.3 

0.061 

1 .5KA8.2 

7.38 

9.02 

10 

6.63 

100 

400 

126.0 

12.5 

0.065 

1 .5KA8.2A 

7.79 

8.61 

10 

7.02 

100 

400 

130.0 

12.1 

0.065 

1.5KA9.1 

8.19 

10.0 

1.0 

7.37 

25.0 

100 

114.0 

13.8 

0.068 

1.5KA9.1A 

8.65 

9.55 

1.0 

7.78 

25.0 

100 

117.0 

13.4 

0.068 

1.5KA10 

9.00 

11.0 

1.0 

8.10 

10.0 

50.0 

105.0 

15.0 

0.073 

1.5KA10A 

9.50 

10.5 

1.0 

8.55 

10.0 

50.0 

108.0 

14.5 

0.073 

1.5KA11 

9.90 

12.1 

1.0 

8.92 

5.0 

20.0 

97.0 

16.2 

0.075 

1.5KA11A 

10.5 

11.6 

1.0 

9.40 

5.0 

20.0 

100.0 

15.6 

0.076 

1.5KA12 

10.8 

13.2 

1.0 

9.72 

2.0 

10.0 

91.0 

17.3 

0.076 

1.5KA12A 

11.4 

12.6 

1.0 

10.2 

2.0 

10.0 

94.0 

19.0 

0.078 

1.5KA13 

11.7 

14.3 

1.0 

10.5 

2.0 

10.0 

82.0 

18.2 

0.081 

1.5KA13A 

12.4 

13.7 

1.0 

11.1 

2.0 

10.0 

86.0 

22.0 

0.081 

1.5KA15 

13.5 

16.3 

1.0 

12.1 

2.0 

10.0 

71.0 

21.2 

0.084 

1.5KA15A 

14.3 

15.8 

1.0 

12.8 

2.0 

10.0 

74.0 

23.5 

0.084 

1.5KA16 

14.4 

17.6 

1.0 

12.9 

2.0 

10.0 

67.0 

23.5 

0.086 

1.5KA16A 

15.2 

16.8 

1.0 

13.6 

2.0 

10.0 

70.0 

22.5 

0.086 

1.5KA18 

16.2 

19.8 

1.0 

14.5 

2.0 

10.0 

59.0 

26.5 

0.088 
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ELECTRICAL  CHARACTERISTICS  at  (Ta=25°C  unless  otherwise  noted) 


Device  Type 

Breakdown  Voltage 

V(BR) 
Volts  (NOTE  1) 

Test 
Current 
at  It 
(mA) 

Stand-off 
Voltage 

VWM 

(Volts) 

Maximum 
Reverse 
Leakage 
at  Vwm 
Id  (uA) 

Tj=150°C 
Maximum 
Reverse 
Leakage 
at  Vwm 
Id(uA) 

Peak  Pulse 
Current 

IPPM 
(NOTE  2) 

(Amps) 

Maximum 
Clamping 
Voltage  at  Ippm 

VC  ^VOUSJ 

Maximum 
Temperature 
Coefficient 
of 

V(BR) 

(%  /  °C) 

MIN 

MAX 

1   CI/AI  OA 

1  .OftA  loA 

17.1 

18.9 

1  n 

ICQ 

1  o.o 

C..\J 

1  n  n 

Pin  n 

OR  0 

C.O.C. 

n  nflft 
u.uoo 

1 .5KA20 

18.0 

22.0 

1.0 

16.2 

2.0 

10.0 

54.0 

29.1 

0.090 

1  ^k"AOnA 
I  ,  OrvM^lUM 

19.0 

21.0 

17  1 

1  n  n 

97  7 
£.1.1 

u.uyu 

A   CI/  A  n 

19.8 

24.2 

1 .0 

1 7.8 

2.0 

1 0.0 

49.0 

31 .9 

0.092 

1  5KA22A 

20.9 

23.1 

1 .0 

18.8 

2.0 

10.0 

51 .0 

30.6 

0.092 

I  .OrxM^i^ 

21.6 

26.4 

I  .  u 

1Q  A 

i  y.^ 

in  n 

HD.U 

*\A  7 

u.uy'f 

1 .5KA24A 

22.8 

25.2 

1 .0 

20.5 

2.0 

10.0 

47.0 

33.2 

0.094 

1  RKA97 

24.3 

29.7 

1  fi 
I  .u 

21  ft 

c.  I  .O 

in  n 

An  n 

1 .5KA27A 

25.7 

28.4 

1.0 

23.1 

2.0 

10.0 

42.0 

37.5 

0.096 

1 .5KA30 

27.0 

33.0 

1.0 

24.3 

2.0 

10.0 

36.0 

43.5 

0.097 

1 .5KA30A 

28.5 

31.5 

1.0 

25.6 

2.0 

10.0 

38.0 

41.4 

0.097 

1  Cl/AQQ 

l  .or\Aoo 

29.7 

36.3 

1 .0 

26.8 

2.0 

10.0 

33.0 

47.7 

0.098 

1 .5KA33A 

34  0 

45  7 

0  098 

1  ^k"A^fi 
I  .or\Mou 

32.4 

39.6 

l  ,U 

dSd.  I 

1U.U 

on  r\ 

Zi<L.\j 

0.099 

1  .OtSAooA 

34.2 

37.8 

1 .0 

30.8 

2.0 

10.0 

31 .0 

49.9 

0.099 

i  .or\Moy 

35.1 

42.9 

1  ,U 

Ol  .o 

<£.U 

inn 
1U.U 

27.0 

56.4 

0.100 

1.5KA39A 

37.1 

41.0 

1.0 

33.3 

2.0 

10.0 

29.0 

53.9 

0.100 

1 .5KA43 

38.7 

47.3 

1.0 

34.8 

2.0 

10.0 

25.0 

61.9 

0.101 

1.5KA43A 

40.9 

45.2 

1.0 

36.8 

2.0 

10.0 

26.0 

59.3 

0.101 

NOTES: 

(1 )  V(BR)  measured  after  It  applied  for  300us  =  square  wave  pulse  or  equivalent 

(2)  Surge  current  waveform  per  Fig.  3  and  derate  per  Fig.  2 

(3)  All  terms  and  symbols  are  consistent  with  ANSI/IEEE  C62.35 
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RATINGS  AND  CHARACTERISTIC  CURVES  1.5KA6.8THRU  1.5KA43A 


FIG.  1  -  PEAK  PULSE  POWER  RATING  CURVE  FIG-  2  "  PULSE  DERATING  CURVE 


Ta,  ambient  temperature,  °c 


FIG.  3  -  PULSE  WAVEFORM 


0  1.0  2.0  3.0  4.0 
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FIG.  5  -  STEADY  STATE  POWER  DERATING 
CURVE 


0       25      50      75      100     125     150     175  200 
Tl.  LEADTEMPERATURE,°C 


454 


FIG.  4  -  TYPICAL  JUNCTION  CAPACITANCE 
UNIDIRECTIONAL 
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FIG.  6  -  MAXIMUM  NON-REPETITIVE  FORWARD 
SURGE  CURRENT 
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1.5KE6.8THRU  1.5KE440CA 


GLASS  PASSIVATED  JUNCTION  TRANSIENT  VOLTAGE  SUPPRESSOR 

Breakdown  Voltage  -  6.8  to  440  Volts     Peak  Pulse  Power  -  1500  Watts   


FEATURES 


Case  Style  1.5KE 


DtA 


0  375  (9.5) 
CUBE 


Dimensions  in  inches 
and 
( millimeters) 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Glass  passivated  junction 

♦  1500W  peak  pulse  power 
capability  on  10/1000us  waveform 
repetition  rate  (duty  cycle):  0.05% 

♦  Excellent  clamping  capability 

♦  Low  incremental  surge  resistance 

♦  Fast  response  time:  typically  less 

than  1  .Ops  from  0  Volts  to  V(br)  for  unidirectional 
and  5.0ns  for  bidirectional  types 

♦  For  devices  with  V(BR)>10V,  Id  are  typically  less 
than  1  .OuA 

♦  High  temperature  soldering  guaranteed: 
265°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5lbs.  (2.3  kg)  tension 


MECHANICAL  DATA 


Case:  Molded  plastic  body  over  passivated  junction 
Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  positive  end  (cathode)  except 
for  bidirectional 
Mounting  Position:  Any 
Weight:  0.045  ounce,  1.2  grams 


 DEVICES  FOR  BIDIRECTIONAL  APPLICATIONS  

For  bidirectional  use  C  or  CA  suffix  for  types  1 .5KE6.8  thru  types  1 .5KE440A  (e.g.  1 .5KE6.8C,  1 .5KE440CA). 
Electrical  characteristics  apply  in  both  directions. 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOL 

VALUE 

UNITS 

Peak  pulse  power  dissipation  with  a  10/1000jjs 
waveform  (NOTE  1) 

PPPM 

Minimum  1500 

Watts 

Peak  pulse  current  with  a  10/1000|is  waveform 

(NOTE  1,  FIG.  1) 

I  PPM 

SEE  TABLE  1 

Amps 

Steady  state  power  dissipation  at  Tl=75°C 
lead  lengths,  0.375"  (9.5mm)  (note  2) 

PM(AV) 

5.0 

Watts 

Peak  forward  surge  current,  8.3ms  single  half  sine-wave 
superimposed  on  rated  load  (JEDEC  Method) 
unidirectional  only 

Ifsm 

200 

Amps 

Maximum  instantaneous  forward  current  at  50. OA  for 
unidirectional  only  (note  3) 

Vf 

3.5/5.0 

Volts 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-55  to  +175 

°C 

NOTES: 

(1 )  Non-repetitive  current  pulse,  per  Fig.  3  and  derated  above  Ta=25°C  per  Fig.  2 

(2)  Mounted  on  copper  pad  area  of  0.8  x  0.8"  (20  x  20mm)  per  Fig.  5 

(3)  Vf=3.5V  for  devices  of  V<8R)<200V  and  Vf-5.0  Volt  max.  for  devices  of  V(BR)>200V 
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ELECTRICAL  CHARACTERISTICS  at  (Ta=25°C  unless  otherwise  noted) 


JEDEC 
TYPE 
NUMBER 

GENERAL 

PART 
NUMBER 

Breakdown  Voltage 

V(BR) 
(Volts)           (NOTE  1) 

Test 
Current 

at 
ImA)  It 

Voltage 
Vwm 
(Volts) 

Maximum 

Leakage 
at  Vwm 

ID  (NOTE  4)  (uA) 

Maximum 

rCoR  rUlac 

Current  Ippm 

(NOTE  2) 
Amps 

Maximum 
Clamping 
Voltage  at  Ippm 
Vc 
(Volts) 

Maximum 
Temperature 
Coefficient  of  V(br) 
(%  /  X) 

Mln 

Max 

1 N6267 

+1.5KE6.8 

6.12 

7.48 

10.0 

5.50 

1000 

145.0 

10.8 

0.057 

1 N6267A 

+1.5KE6.8A 

6.45 

7.14 

10.0 

5.80 

1000 

150.0 

10.5 

0.057 

1 N6268 

+1.5KE7.5 

6.75 

8.25 

10.0 

6.05 

500 

134.0 

11.7 

0  061 

1N6268A 

+1.5KE7.5A 

7.13 

7.88 

10.0 

6.40 

500 

139.0 

11.3 

0.061 

1 N6269 

+1.5KE8.2 

7.38 

9.02 

10.0 

6.63 

200 

126.0 

12.5 

0.065 

1 N6269A 

+1.5KE8.2A 

7.79 

8.61 

10.0 

7.02 

200 

130.0 

12.1 

0.065 

1N6270 

+1.5KE9.1 

8.19 

10.0 

1.0 

7.37 

50 

114.0 

13.8 

0.068 

1 N6270A 

+1.5KE9.1A 

8.65 

9.55 

1.0 

7.78 

50 

117.0 

13.4 

0.068 

1N6271 

+1.5KE10 

9.00 

11.0 

1.0 

8.10 

1.0 

105.0 

15.0 

0073 

1N6271A 

+1.5KE10A 

9.50 

10.5 

1.0 

8.55 

1.0 

108.0 

14.5 

0.073 

1 N6272 

+1.5KE11 

9.90 

12.1 

1.0 

8.92 

5.0 

97.0 

16.2 

0.075 

1N6272A 

+1.5KE11A 

10.5 

11.6 

1.0 

9.40 

5.0 

100.0 

15.6 

0.075 

1N6273 

+1.5KE12 

10.8 

13.2 

1.0 

9.72 

5.0 

91.0 

17.3 

0.076 

1N6273A 

+1.5KE12A 

11.4 

12.6 

1.0 

10.2 

5.0 

94.0 

16.7 

0.078 

1 N6274 

+1.5KE13 

11.7 

14.3 

1.0 

10.5 

5.0 

82.0 

19.0 

0.081 

1N6274A 

+  1.5KE13A 

12.4 

13.7 

1.0 

11.1 

5.0 

86.0 

I8.2 

0.061 

1N6275 

+1.5KE15 

13.5 

16.5 

:  C 

12  I 

5.0 

71.0 

22.0 

0.084 

1 N6275A 

+1.5KE15A 

14.3 

15.8 

1.0 

12.8 

5.0 

74.0 

21.2 

0.084 

1N6276 

+  1.5KE16 

14.4 

17.6 

1.0 

12.9 

5.0 

67.0 

23.5 

0.066 

1N6276A 

+1.5KE16A 

15.2 

16.8 

1.0 

13.6 

5.0 

70.0 

22.5 

0.066 

1 N6277 

+1.5KE18 

16.2 

19.8 

1.0 

14.5 

5.0 

59.0 

26.5 

0.068 

1N6277A 

+1.5KE18A 

17.1 

18.9 

1.0 

15.3 

5.0 

60.0 

26.2 

0.089 

1 N6278 

+1.5KE20 

18.0 

22.0 

1.0 

16.2 

5.0 

54.0 

29.1 

0.090 

1 N6278A 

+1.5KE20A 

19.0 

21.0 

1.0 

17.1 

5.0 

56.0 

27.7 

0.090 

1N6279 

+1.5KE22 

19.8 

24.2 

1.0 

17.8 

5.0 

49.0 

31.9 

0.092 

1 N6279A 

+1.5KE22A 

20.9 

23.1 

1.0 

18.8 

5.0 

51.0 

30.6 

0.092 

1 N6280 

+1 .5KE24 

21.6 

26.4 

1.0 

19.4 

5.0 

45.0 

34.7 

0.094 

1N6280A 

+1.5KE24A 

22.8 

25.2 

1.0 

20.5 

5.0 

-~  : 

33  2 

0.094 

1N6281 

+1.5KE27 

24.3 

29.7 

1.0 

21.8 

5.0 

40.0 

39.1 

0.096 

1N6281A 

+1.5KE27A 

25.7 

28.4 

1.0 

23.1 

5.0 

42.0 

37.5 

0.096 

1 N6282 

+1.5KE30 

27.0 

33.0 

1.0 

24.3 

5.0 

36.0 

43.5 

0.097 

1 N6282A 

+  1.5KE30A 

28.5 

31.5 

1.0 

25.6 

5.0 

38.0 

41.4 

0.097 

1N6283 

+1.5KE33 

29.7 

36.3 

1.0 

26.8 

5.0 

33.0 

47.7 

0.098 

1 N6283A 

+1.5KE33A 

31.4 

34.7 

1.0 

28.2 

5.0 

34.0 

45  7 

0  098 

1 N6284 

+1.5KE36 

32.4 

39.6 

1.0 

29.1 

5.0 

30.0 

52.0 

0.099 

1N6284A 

+1.5KE36A 

34.2 

37.8 

1.0 

30.8 

5.0 

31.0 

49.9 

0.099 

1 N6285 

+1 .5KE39 

35.1 

42.9 

1.0 

31.6 

5.0 

27.0 

56.4 

0.100 

1 N6285A 

+1 .5KE39A 

37.1 

41.0 

1.0 

33.3 

5.0 

29.0 

53.9 

0.100 

1 N6286 

+1.5KE43 

38.7 

47.3 

1.0 

34.8 

5.0 

25.0 

61.9 

0.101 

1 N6286A 

+1.5KE43A 

40.9 

45.2 

1.0 

36.8 

5.0 

26.0 

59.3 

0.101 

1 N6287 

+1.5KE47 

42.3 

51.7 

1.0 

36.1 

5.0 

23.0 

67.8 

0.101 

1N6287A 

+1.5KE47A 

44.7 

49.4 

1.0 

40.2 

5.0 

24.0 

64.8 

0.101 

1N6288 

1.5KE51 

45.9 

56.1 

1.0 

41.3 

5.0 

21.0 

73.5 

0.102 

1N6288A 

1.5KE51A 

48.5 

53.6 

1.0 

43.6 

5.0 

22.0 

70.1 

0.102 

1N6289 

1.5KE56 

50.4 

61.8 

1.0 

45.4 

5.0 

19.0 

80.5 

0.103 

1N6289A 

1.5KE56A 

53.2 

58.8 

1.0 

47.8 

5.0 

20.0 

77.0 

0.103 

1N6290 

1.5KE62 

55.8 

68.2 

1.0 

50.2 

5.0 

17.0 

89.0 

0.104 

1N6290A 

1.5KE62A 

58.9 

65.1 

1.0 

53.0 

5.0 

18.0 

85.0 

0.104 

1N6291 

1.5KE68 

61.2 

74.8 

1.0 

55.1 

5.0 

16.0 

98.0 

0.104 
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ELECTRICAL  CHARACTERISTICS  at  (Ta=25°C  unless  otherwise  noted) 


JEDEC 
TYPE 
NUMBER 

GENERAL 

PART 
NUMBER 

Breakdown  Voltage 

V(BR) 

(Volts)           (NOTE  1) 

Test 
Current 
at 

Stand-off 
Voltage 
Vwm 
(Volts) 

Maximum 
Reverse 
Leakage 
at  Vwm 

Id  (NOTE  4)  (uA) 

Maximum 
Peak  Pulse 
Current  Ippm 

(NOTE  2) 
Amps 

Maximum 
Clamping 
Voltage  at  Ippm 
Vc 
(Volts) 

Maximum 

1  ell IfJtri  dLUIc 

Coefficient  of  V(BR) 
(%/°C) 

Min 

Max 

(mA)  It 

1N6291A 

1.5KE68A 

64.6 

1.0 

58.1 

5.0 

17.0 

92.0 

0.104 

1 N6292 

1 .5KE75 

67.5 

82.5 

1.0 

60.7 

5.0 

14.0 

109 

0.105 

1N6292A 

1 .5KE75A 

1.0 

64.1 

5.0 

15.0 

104 

0.105 

1N6293 

1 .5KE82 

73.8 

90.2 

1.0 

66.4 

5.0 

13.0 

118 

0.105 

1N6293A 

1.5KE82A 

1.0 

70.1 

5.0 

13.9 

113 

0.105 

1N6294 

1.5KE91 

81 .9 

100.0 

1.0 

73.7 

5.0 

12.0 

131 

0.106 

1N6294A 

1.5KE91A 

86.5 

95.5 

1.0 

77.6 

5.0 

12.6 

125 

0  106 

1N6295 

1  5KE100 

1.0 

81.0 

5.0 

10.9 

144 

0.106 

1N6295A 

1.5KE100A 

95.0 

105 

1.0 

85.5 

5.0 

11.4 

0.106 

1 N6296 

1.5KE110 

99.0 

121 

1.0 

89.2 

5.0 

9.9 

158 

0.107 

1 N6296A 

1.5KE  11  OA 

1.0 

94.0 

5.0 

10.3 

152 

0.107 

1N6297 

1.5KE120 

108 

132 

1.0 

97.2 

5.0 

9.1 

173 

0.107 

1N6297A 

1.5KE120A 

1 1 4 

126 

1.0 

102 

5.0 

9.5 

165 

0.107 

1N6298 

1.5KE130 

143 

1.0 

106 

5.0 

8.4 

187 

0.107 

1 N6298A 

1.5KE130A 

1.0 

111 

5.0 

8.7 

179 

0.107 

1N6299 

1.5KE150 

165 

1.0 

121 

5.0 

7.3 

215 

0.108 

1N6299A 

1.5KE150A 

143 

158 

1.0 

128 

5.0 

7.6 

207 

0  1 06 

1N6300 

1.5KE160 

1.0 

130 

5.0 

6.8 

230 

0.106 

1N6300A 

1.5KE160A 

152 

168 

1.0 

136 

5.0 

7.1 

219 

0.108 

1N6301 

1.5KE170 

1.0 

138 

5.0 

..;  4 

244 

0.108 

1N6301A 

1.5KE170A 

162 

179. 

1.0 

145 

5.0 

6.7 

234 

0.108 

1 N6302 

1.5KE180 

162 

198 

1.0 

146 

5.0 

6.1 

258 

0.108 

1 N6302A 

1.5KE180A 

1.0 

154 

5.0 

6.4 

246 

0.108 

1N6303 

1.5KE200 

180 

220 

1.0 

162 

5.0 

5.4 

287 

0.108 

1N6303A 

1  5KE200A' 

190 

210 

1.0 

171 

5.0 

57 

274 

0.108 

1.5KE220 

196 

1.0 

175 

5.0 

4.5 

344 

0.108 

1.5KE220A* 

1.0 

185 

5.0 

4,8 

328 

0.108 

1.5KE250 

1.0 

202 

5.0 

4.3 

360 

0.110 

1.5KE250A 

1.0 

214 

5.0 

4.5 

344 

0.110 

1 .5KE300 

270 

330 

1.0 

243 

5.0 

3.6 

430 

0.110 

1  5KE300A 

285 

315 

1.0 

256 

5.0 

3.8 

414 

0.110 

1  5KE350 

315 

385 

1.0 

284 

5.0 

3.1 

504 

0.110 

1 .5KE350A 

333 

368 

1.0 

300 

5.0 

3.2 

482 

0.110 

1.5KE400 

360 

44C 

1.0 

324 

5.0 

2.7 

574 

0.110 

1.5KE400A 

380 

420 

1.0 

342 

5.0 

2.8 

548 

0.110 

1  5KE440 

396 

484 

1.0 

356 

5.0 

2.4 

631 

0.110 

1.5KE440A 

418 

462 

1.0 

376 

5.0 

2.6 

602 

0.110 

NOTES: 

(1)  V(BR)  measured  after  It  applied  for  300(iS,  lT=square  wave  pulse  or  equivalent 

(2)  Surge  current  waveform  per  Fig.  3  and  derate  per  Fig.  2 

(3)  All  terms  and  symbols  are  consistent  with  ANSI/IEEE  CA62.35 

(4)  For  bidirectional  types  with  Vb  10  volts  and  less  the  Id  limit  is  doubled 

•  Bidirectional  versions  are  UL  approved  under  component  across  the  line  protection,  ULV1414  file  number  E1 08274 
(1.5KE200CA,  1.5KE220CA) 

+  UL  listed  for  Telecom  applications  protection,  497B,  file  number  E133766  for  both  unidirectional  and  bidirectional  devices 

APPLICATION 

This  series  of  Silicon  Transient  Suppressors  is  used  in  applicalions  where  large  voltage  transients  can  permanently  damage  voltage-sensitive  components. 

The  TVS  diode  can  be  used  in  applications  where  induced  lightning  on  rural  or  remote  transmission  lines  presents  a  hazard  to  electronic  circuitry 
(ret:  R.E.A.  specification  P.E  60). 

This  Transient  Voltage  Suppressor  diode  has  a  pulse  power  rating  of  1500  watts  for  one  millisecond.  The  response  time  of  TVS  diode  clamping  action  is  effectively  instan- 
taneous (1  x  10°  seconds  bidirectional);  therefore,  they  can  protect  integrated  circuits,  MOS  devices,  hybrids,  and  other  voltage  sensitive  semiconductors  and  components. 
TVS  diodes  can  also  be  used  in  series  or  parallel  to  increase  the  peak  power  ratings. 
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FIG.  3  -  PULSE  WAVEFORM 
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RATINGS  AND  CHARACTERISTIC  CURVES  1.5KE6.8THRU  1.5KE440CA 
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FIG.  7  -  INCREMENTAL  CLAMPING  VOLTAGE  CURVE 
UNIDIRECTIONAL 
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FIG.  8  -  INCREMENTAL  CLAMPING  VOLTAGE  CURVE 
UNIDIRECTIONAL 
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FIG.  9  -  INCREMENTAL  CLAMPING  VOLTAGE  CURVE 
BIDIRECTIONAL 
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FIG.  10  -  INCREMENTAL  CLAMPING  VOLTAGE  CURVE 
BIDIRECTIONAL 
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ICTE5.0  THRU  ICTE15C  SERIES 

TRANSIENT  VOLTAGE  SUPPRESSOR 

Stand-off  Voltage  -  5.0  to  15  Volts     Peak  Pulse  Power  -  1500  Watts 


Case  Style  1.5KE 


1.00(25.4) 
WIN 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Glass  passivated  junction 

♦  1 500W  Peak  pulse  power  capability  with  a 

10/1 000ns  waveform,  repetition  rate  (duty  cycle):  0.05% 

♦  Excellent  clamping  capability 

♦  Low  incremental  surge  resistance 

♦  Fast  response  time:  typically  less  than 
1  .Ops  from  0  Volts  to  V(BR)  for  unidirectional 
and  5.0ns  for  bidirectional 

♦  Ideal  for  data  and  bus  line  applications 

♦  High  temperature  soldering  guaranteed: 
265°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5lbs.  (2.3  kg)  tension 


MECHANICAL  DATA 


Case:  Molded  plastic  over  a  passivated  junction 
Terminals:  Plated  Axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  positive  end  (cathode)  except 
for  bidirectional  types 
Mounting  Position:  Any 
Weight:  0.045  ounce,  1 .2  grams 


MAXIMUM  RATINGS  AND  CHARACTERISTICS 


Ratings  at  25DC  ambient  temperature  unless  otherwise  specified. 


SYMBOL 

VALUE 

UNITS 

Peak  pulse  power  dissipation  with  a 
10/1 000ns  waveform  (note  1,  FIG.1) 

PPPM 

Minimum  1500 

Wafts 

Steady  state  power  dissipation,  Tl=  75°C 
at  lead  lengths  0.375"  (9.5mm) 

PM(AV) 

5.0 

Watts 

Peak  pulse  current  with  a  10/1 000ns 
waveform  (note  1,  fig.  3) 

I  PPM 

SEE  TABLE  1 

Amps 

Peak  forward  surge  current,  8.3ms  single  half 
sine-wave  superimposed  on  rated  load  for  unidirectional 
only  (JEDEC  Method)  (NOTE  2) 

Ifsm 

200.0 

Amps 

Maximum  instantaneous  forward  voltage 
at  100A  for  unidirectional  only  (note  2) 

Vf 

3.5 

Volts 

Operating  junction  and 
storage  temperature  range 

Tj,  TSTG 

-65  to +175 

"C 

NOTES: 

(1 )  Non-repetitive  current  pulse,  per  Fig.  3  and  derated  above  Ta=  25nC  per  Fig.  2 

(2)  8.3ms  single  half  sine-wave,  duty  cycle=4  pulses  per  minute  maximum 
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ELECTRICAL  CHARACT 

ERISTICS  a 

[  25°C  (JEDEC 

REGISTERED 

DATA) 

JEDEC 

TYPE 

NUMBER 

GENERAL 
INSTRUMENT 
PART 
NUMBER 

STAND-OFF 
VOLTAGE 

Vwm 
(VOLTS) 

MINIMUM 
BREAKDOWN 
VOLTAGE 
at  1  mA. 

V(BR) 
(VOLTS) 

MAXIMUM 
REVERSE 
LEAKAGE 
at  Vwm 
Id 
(MA) 

MAXIMUM 
CLAMPING 
VOLTAGE 
at  Ipp  =  1.0A 
Vc 
(VOLTS) 

MAXIMUM 
CLAMPING 
VOLTAGE 
at  lpp=  10A 
Vc 
(VOLTS) 

MAXIMUM 
PEAK 
PULSE 
CURRENT 
Ipp 
(Amps) 

1N6373 

ICTE-5 

^  n 

o.u 

D.U 

300  0 

7  -| 

7.5 

160 

1N6374 

ICTE-8 

8.0 

9.4 

25.0 

11.3 

11.5 

100 

1N6375 

ICTE-10 

10.0 

11.7 

2.0 

13.7 

14.1 

90 

1 N6376 

12.0 

_  n 

16.1 

16.5 

70 

1 N6377 

ICTE-15 

15.0 

17.6 

2.0 

20.1 

20.6 

60 

V(BR)  'Test  current  (It)  12  10mA 


ELECTRICAL  CHARACTERISTICS  AT  25°C  (JEDEC  REGISTERED  DATA) 


JEDEC 

TYPE 

NUMBER 

GENERAL 
INSTRUMENT 
PART 
NUMBER 

STAND-OFF 
VOLTAGE 

Vwm 
(VOLTS) 

MINIMUM- 
BREAKDOWN 
VOLTAGE 
at  1.0mA. 

V(BR) 

(VOLTS) 

MAXIMUM 
REVERSE 
LEAKAGE 
at  Vwm 
Id 
(MA) 

MAXIMUM 
CLAMPING 

VOLTAGE 
at  Ipp  =  1A 
Vc 

(VOLTS) 

MAXIMUM 
CLAMPING 
VOLTAGE 
at  Ipp  =1  OA 
Vc 
(VOLTS) 

MAXIMUM 
PEAK 
PULSE 
CURRENT 
Ipp 
(Amps) 

1N6382 

ICTE-8C* 

8.0 

9.4 

50.0 

11.4 

11.6 

100 

1N6383 

ICTE-10C 

10.0 

11.7 

2.0 

14.1 

14.5 

90 

1N6384 

ICTE-12C 

12.0 

14.1 

2.0 

16.7 

17.1 

70 

1N6385 

ICTE-15C 

15.0 

17.6 

2.0 

20.8 

21.4 

60 

NOTES: 

(1)  "  C  '  Suffix  indicates  bidirectional 

(2)  ICTE-5  and  1 N6373  are  not  available  as  bidirectional 

(3)  The  minimum  breakdown  voltage  as  shown  takes  into  consideration  the  =1  Volt  tolerance  normally  specified  for  power  supply  regulation  on  most  integrated  circuit 
manufacturers  data  sheets.  Please  consult  factory  for  devices  that  require  reduced  clamping  voltages  where  tighter  regulated  power  supply  voltages  are  employed. 

(4)  Clamping  Factor:  1 .33  at  full  lo  rated  power;  1 .20  at  50%  rated  power;  Clamping  Factor:  the  ratio  of  the  actual  Vc  (Clamping  Voltage)  to  the  V(BR)  (Breakdown  Voltage) 
as  measured  on  a  specific  device. 
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RATINGS  AND  CHARACTERISTIC  CURVES  ICTE5.0  THRU  ICTE15C  SERIES 


FIG.  5  -  TYPICAL  JUNCTION  CAPACITANCE 
BIDIRECTIONAL  TYPE 


V(BR),  BREAKDOWN  VOLTAGE,  VOLTS 


FIG.  7  -  TYPICAL  CHARACTERISTIC  CLAMPING  VOLTAGE 
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LCE6.5  THRU  LCE28A  SERIES 


LOW  CAPACITANCE  TRANSIENT  VOLTAGE  SUPPRESSOR 

Stand-off  Voltage  -  6.5  to  28  Volts      Peak  Pulse  Power  -  1500  Watts 


Schematic 


Case  Style  1.5KE 


0.042(1.07) 
0.038(0.961 


0.375  (9.5) 
0.285  (7.2/ 


Dimensions  in  inches 
and 
(millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Glass  passivated  junction 

♦  1500W  peak  pulse  power  capability  with  a 
10/1 000ns  waveform,  repetition  rate  (duty  cycle):  0.05% 

♦  Excellent  clamping  capability 

♦  Low  incremental  surge  resistance 

♦  Fast  response  time:  typically  less 
than  5.0ns  from  0  volts  to  V(br) 

♦  Ideal  for  data  line  applications 

♦  High  temperature  soldering  guaranteed: 
265°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5lbs.  (2.3  kg)  tension 


MECHANICAL  DATA 


Case:  Molded  plastic  body  over  a  passivated  junction 
Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  positive  end  (cathode) 
Mounting  Position:  Any 
Weight:  0.045  ounce,  1 .2  grams 


MAXIMUM  RATINGS  AND  CHARACTERISTICS 


Ratings  at  25nC  ambient  temperature  unless  otherwise  specified. 


SYMBOL 

VALUE 

UNITS 

Peak  pulse  power  dissipation  with  a  10/1 000ns  waveform 

(NOTE  1,  FIG.1) 

PPPM 

Minimum  1500 

Watts 

Steady  state  power  dissipation,  Tl=75°C  with 
at  lead  lengths  0.375"  (9.5mm) 

Pm(av) 

5.0 

Watts 

Peak  power  pulse  surge  current  with  a  10/1000jis 
waveform  (  fig.  3,  note  1) 

IPPM 

SEE  TABLE  1 

Amps 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to +175 

°C 

NOTE: 

(1 )  Non-repetitive  current  pulse,  per  Fig.  3  and  derated  above  Ta=25°C  per  Fig.  2 


ELECTRICAL  CHARACTERISTICS  at  (Ta=25°C  UNLESS  OTHERWISE  NOTED) 


PART 
NUMBER 

STAND-OFF 
VOLTAGE 

VWM 
(VOLTS) 

BREAKDOWN 
VOLTAGE 

V(BR) 

(VOLTS) 
MIN  /  MAX 

TEST 
CURRENT 
at  It 
mA 

MAXIMUM 
REVERSE 
LEAKAGE 
ATVwm 
Id  (mA) 

MAXIMUM 
CLAMPING 
VOLTAGE 
AT  Ipp 

Vc 
(VOLTS) 

MAXIMUM 
PEAK 
PULSE 
CURRENT 
FIG.2 
IPPM 
(AMPS) 

MAXIMUM 
JUNCTION 
CAPACITANCE 
AT  0 
VOLTS 
(PF) 

WORKING 
INVERSE 
BLOCKING 
VOLTAGE 

VW1B 

(VOLTS) 

MAXIMUM 
INVERSE 
BLOCKING 
LEAKAGE 
CURRENT 
ATVwiB 
Id  (m  A) 

MINIMUM 

PEAK 
INVERSE 
BLOCKING 
VOLTAGE 

Vpib 
(VOLTS) 

•LCE6.5 

6.5 

7.22-8.82 

10.0 

1000 

12.3 

100 

100 

75 

1.0 

100 

•LCE6.5A 

6.5 

7.22-7.98 

10.0 

1000 

11.2 

100 

100 

75 

1.0 

100 

-LCE7.0 

7.0 

7.78-9.51 

10.0 

500 

13.3 

100 

100 

75 

1.0 

100 

•LCE7.0A 

7.0 

7.78-8.60 

10.0 

500 

12.0 

100 

100 

75 

1.0 

100 

•LCE7.5 

7.5 

8.33-10.2 

10.0 

250 

14.3 

100 

100 

75 

1.0 

100 

•LCE7.5A 

7.5 

8.33-9.21 

10.0 

100 

12.9 

100 

100 

75 

1.0 

100* 

•LCE8.0 

8.0 

8.89-10.9 

1.0 

100 

15.0 

100 

100 

75 

1.0 

100 

•LCE8.0A 

8.0 

8.89-9.83 

1.0 

100 

13.6 

100 

100 

75 

1.0 

100 

-LCE8.5 

8.5 

9.44-11.5 

1.0 

50.0 

15.9 

94 

100 

75 

1.0 

100 

LCE8.5A 

8.5 

9.44-10.4 

1.0 

50.0 

14.4 

100 

100 

75 

1.0 

100 

-LCE9.0 

9.0 

10.0-12.2 

1.0 

10.0 

16.9 

89 

100 

75 

1.0 

100 
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ELECTRICAL  CHARACTERISTICS  at  (Ta=25°C  UNLESS  OTHERWISE  NOTED) 


PART 
NUMBER 

STAND-OFF 
VOLTAGE 
VWM 
(VOLTS) 

BREAKDOWN 
VOLTAGE 

V(BR) 
(VOLTS) 
MIN/MAX 

TEST 
CURRENT 
at  It 
(mA) 

MAXIMUM 
REVERSE 
LEAKAGE 
AT  VwM 
Id  (mA) 

MAXIMUM 
CLAMPING 
VOLTAGE 
AT  Ipp 

Vc 
(VOLTS) 

MAXIMUM 
PEAK 
PULSE 
CURRENT 

FIG.2 

IPPM 
(AMPS) 

MAXIMUM 
JUNCTION 
CAPACITANCE 
AT0 
VOLTS 
(PF) 

WORKING 
INVERSE 

BLOCKING 
VOLTAGE 
VwiB 
(VOLTS) 

MAXIMUM 
INVERSE 
BLOCKING 
LEAKAGE 
CURRENT 
AT  VwiB 
Id  (mA) 

MINIMUM 

PEAK 
INVERSE 
BLOCKING 
VOLTAGE 

VPIB 
(VOLTS) 

"LCE9.0A 

9.0 

10.0-11.1 

1.0 

10.0 

15.4 

97 

100 

75 

1.0 

100 

-LCE10 

10 

11.1-13.6 

1.0 

5.0 

18.8 

80 

100 

75 

1.0 

100 

'LCE10A 

10 

11.1-12.3 

1.0 

5.0 

17.0 

88 

100 

75 

1.0 

100 

•LCE11 

11 

12.2-14.9 

1.0 

5.0 

20.1 

74 

100 

75 

1.0 

100 

•LCE11A 

11 

12.2-13.5 

1.0 

5.0 

18.2 

82 

100 

75 

1.0 

100 

•LCE12 

12 

13.3-16.3 

1.0 

5.0 

22.0 

68 

100 

75 

1.0 

100 

LCE12A 

12 

13.3-14.7 

1.0 

5.0 

19.9 

75 

100 

75 

1.0 

100 

•LCE13 

13 

14.4-17.6 

1.0 

5.0 

23.8 

63 

100 

75 

1.0 

100 

•LCE13A 

13 

14.4-15.9 

1.0 

5.0 

21.5 

70 

100 

75 

1.0 

100 

•LCE14 

14 

15.6-19.1 

1.0 

5.0 

25.8 

58 

100 

75 

1.0 

100 

•LCE14A 

14 

15.6-17.2 

1.0 

5.0 

23.2 

65 

100 

75 

1.0 

100 

-LCE15 

15 

1  6.7-20.4 

1.0 

5.0 

26.9 

56 

100 

75 

1.0 

100 

•LCE15A 

15 

16.7-18.5 

1.0 

5.0 

24.4 

61 

100 

75 

1.0 

100 

•LCE16 

16 

17.8-21.8 

1.0 

5.0 

28.8 

52 

100 

75 

1.0 

100 

•LCE16A 

16 

17.8-19.7 

1.0 

5.0 

26.0 

57 

100 

75 

1.0 

100 

•LCE17 

17 

18.9-23.1 

1.0 

5.0 

30.5 

49 

100 

75 

1.0 

100 

•LCE17A 

17 

18.9-20.9 

1.0 

5.0 

27.6 

54 

100 

75 

1.0 

100 

LCE18 

18 

20.0-24.4 

1.0 

5.0 

32.2 

46 

100 

75 

1.0 

100 

•LCE18A 

18 

20.0-22.1 

1.0 

5.0 

29.2 

51 

100 

75 

1.0 

100 

•LCE20 

20 

22.2-27.1 

1.0 

5.0 

35.8 

42 

100 

75 

1.0 

100 

•LCE20A 

20 

22.2-24.5 

1.0 

5.0 

32.4 

46 

100 

75 

1.0 

100 

•LCE22 

22 

24.4-29.8 

1.0 

5.0 

39.4 

38 

100 

75 

1.0 

100 

'LCE22A 

22 

24.4-i:b.9 

1 .0 

5.0 

35.5 

42 

100 

75 

1 .0 

LCE24 

24 

26.7-32.6 

1.0 

5.0 

43.0 

35 

100 

75 

1.0 

100 

•LCE24A 

24 

26.7-29.5 

1.0 

5.0 

38.9 

39 

100 

75 

1.0 

100 

•LCE26 

26 

28.9-35.3 

1.0 

5.0 

46.6 

32 

100 

75 

1.0 

100 

•LCE26A 

26 

28.9-31.9 

1.0 

5.0 

42.1 

36 

100 

75 

1.0 

100 

•LCE28 

28 

31.1-38.0 

1.0 

5.0 

50.1 

30 

100 

75 

1.0 

100 

"LCE28A 

28 

31.1-34.4 

1.0 

5.0 

45.5 

33 

100 

75 

1.0 

100 

+  UL  listed  for  Telecom  application  protection  497B.  tile  number  E1 36766 


RATINGS  AND  CHARACTERISTIC  CURVES  LCE6.5  THRU  LCE28A  SERIES 


FIG.  1  -  PEAK  PULSE  POWER  RATING  CURVE 


FIG.  2  -  POWER  DERATING  CURVE 


:non-repetitive 

■PULSE  WAVEFORM 

SHOWN  in  FIG.  3 

T 

25'C 

0.1ms 


i.Oms 


10ms  100ms 

td.  PULSE  WIDTH,  sec. 


I  1  

AVERAGE 
^pnwr-R 

 PF 

M  PCM 

PR 

(SINGLE  PULSE) 

LEAD  LENC 

THS 
im) 

0.37 

5"  (9.5fl 

50  100  150 

Tl,  LEAD  TEMPERATURE,  °C 


FIG.  3  -  PULSE  WAVEFORM 


PULSE  WIDTH  (td)  is 
DEFINED  as  the  POINT 
WHERE  the  PEAK 
CURRENT  DECAYS 
to  50%  of  Ipp 


t,  TIME,  ms 


FIG.  4  -  AC  LINE  PROTECTION  APPLICATION 


LOW  CAPACITANCE 
TRANSIENT  VOLTAGE 
SUPPRESSOR 


APPLICATION  NOTE:  Device  must  be  used  with  two  units  in  parallel,  opposite  in 
polarity  as  shown  in  circuit  for  AC  signal  Line  protection 
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I  General  Instrument 


SMCG  AND  SMCJ5.0  THRU  170,  CA  SERIES 

SURFACE  MOUNT  TRANSIENT  VOLTAGE  SUPPRESSOR 

Stand-off  Voltage  -5.0-170  Volts     Peak  Pulse  Power  -  1500  Watts  


DO-214AB 

MODIFIED  J-BEND 


FEATURES 


t  /  \ 

0.103(2.62)  j 

0  079(206! 

0.060  (I.S2)  _ 

f  0.006(0203) 

0.030(0.76) 

<  H                              0  004(0  102) 

0.320  (8  13) 
0.305  (7.75) 

DO-215AB 
GULL  WING 


IZ5I3  0) 

I 

T  0JBast*?)\       I      O.P3gffl.Tfl)  "/*  f 


Dimensions  in  inches  and  (millimeters) 


♦  Plastic  package  has  Underwriters 
Laboratory  Flammability  Classification  94V-0 

♦  For  surface  mounted  applications  in  order  to  optimize 
board  space 

♦  Low  profile  package 

♦  Built-in  strain  relief 

♦  Glass  passivated  junction 

♦  Low  inductance 

♦  1500W  peak  pulse  power  capability  with  a  10/1000ns 
waveform,  repetition  rate  (duty  cycle):  0.01% 

♦  Excellent  clamping  capability 

♦  Fast  response  time:  typically  less  than  1  .Ops  from  0  Volts 
to  V(BR)  for  unidirectional  and  5.0ns  for  bidirectional  types 

♦  For  devices  with  V(BR)>10V,  Id  are  typically  less 
than  1 .0(xA 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds  at  terminals 


MECHANICAL  DATA 


Case:  JEDEC  D0214AB  /  D0215AB  molded  plastic  over 
passivated  junction 

Terminals:  Solder  plated,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  positive  end  (cathode)  except 
bidirectional 

Mounting  Position:  Any 
Weight:  0.007  ounces,  0.21  gram 


end  (cathode)  excep 


Unidirectional 


DEVICES  FOR  BIDIRECTIONAL  APPLICATIONS 


For  bidirectional  use  add  suffix  C  or  CA  for  types  SMC-5.0  thru  SMC-170  (e.g.  SMCG5.0C,  SMCJ170CA). 
Electrical  characteristics  apply  in  both  directions. 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

VALUE 

UNITS 

Peak  pulse  power  dissipation  with  a  10/1 000ns  waveform  (notes  1,  2,  fig.  1) 

Pppm 

Minimum  1500 

Watts 

Peak  pulse  current  with  a  10/1000(is  waveform  (note  1,  fig.  3) 

IPPM 

SEE  TABLE  1 

Amps 

Peak  forward  surge  current  8.3ms  single  half  sine-wave  superimposed 
on  rated  load  (JEDEC  Method)  (notes  2,  3)  -  unidirectional  only 

Ifsm 

100.0 

Amps 

Maximum  instantaneous  forward  voltage  at  100A  -  unidirectional  only 

Vf 

SEE  NOTE  3,  4 

Volts 

Operating  junction  and  storage  temperature  range 

Tj,  Tstg 

-55  to +150 

°C 

®  General  Instrument 

Power  Semiconductor  Division 


NOTES: 

(1)  Non-repetitive  current  pulse,  per  Fig. 3  and  derated  above  Ta=25°C  per  Fig.  2 

(2)  Mounted  on  0.31  x  0.31"  (8.0  x  8.0mm)  copper  pads  to  each  terminal 

(3)  Measured  on  8.3ms  single  half  sine-wave  or  equivalent  square  wave,  duty  cycle  4  pulses  per  minute  maximum 

(4)  Vf=3.5V  on  SMC5.0  thru  SMC-90  devices  and  Vf=5.0V  on  SMC-100  thru  SMC-170  devices 
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ELECTRICAL  CHARACTERISTICS  at  (Ta=25°C  unless  otherwise  noted)  TABLE  1 


Device  Type 

f^ull  Winn 

uun  wing 
Lead 

Device  Type 
"J"  Bend  Lead 

Device 
Marking 
Code 
UNI  Bl 

Breakdown 
Voltage 

V(BR)(Volts) 

(NOTE  1) 
(MIN  /  MAX) 

Test 
Current 
at  It  (mA) 

Stand-off 
Voltage 

VWM  (Volts) 

Maximum 
Reverse 
Leakage 

(NOTE  3)  Id  (llA) 

Maximum 
Peak  Pulse 

Surge 
Current  Ippm 
(NOTE  2)  (Amps) 

Maximum 
Clamping 
Voltage  at  Ippm 
Vc  (Volts) 

SMCG5.0 

SMCJ5.0 

GDD 

GDD 

6.40/7.3 

10.0 

5.0 

1000 

164.0 

9.6 

SMCG5.0A 

SMCJ5.0 

GDE 

GDE 

6  40/7.0 

10.0 

5.0 

1000 

171.0 

9.2 

SMCG6.0 

SMCJ6.0 

GDF 

GDF 

6.67/8.15 

10.0 

5.0 

1000 

138.0 

11.4 

SMCG6.0A 

SMCJ6.0A 

GDG 

GDG 

6.67  /  7.37 

10.0 

6.0 

1000 

152.0 

10.3 

SMCG6.5 

SMCJ6.5 

GDH 

BDH 

7.22  /  8.82 

10.0 

6.5 

500 

128.0 

12.3 

SMCG6.0A 

SMCJ6.5A 

GDK 

BDK 

7.22  /  7.98 

10.0 

6.5 

500 

140.0 

11.2 

SMCG7.0 

SMCJ7.0 

GDL 

GDL 

7.78  /  8.51 

10.0 

7.0 

200 

118.0 

13.3 

SMCG7.0A 

SMCJ7.0A 

GDM 

GDM 

7.78  /  8.60 

100 

7  0 

200 

131.0 

12.0 

SMCG7.5 

SMCJ7.5 

GDN 

BDN 

8.33/10.3 

1.0 

7.5 

100 

110.0 

14.3 

SMCG7.5A 

SMCJ7.5A 

GDP 

BDP 

8.33/9.21 

1.0 

7.5 

100 

122.0 

12.9 

SMCG8.0 

SMCJ8.0 

GDQ 

BDG 

8.89/  10.9 

1.0 

8.0 

50 

105.0 

15.0 

SMCG8.0A 

SMCJ8.0A 

GDR 

BDR 

8.89  /  9.83 

1.0 

8.0 

50 

115.0 

13.6 

SMCG8.5 

SMCJ8.5 

GDS 

DBS 

9.44/  11.5 

1.0 

8.5 

25 

99.0 

15.9 

SMCG8.5A 

SMCJ8.5A 

GDT 

BDT 

9.44/16.4 

1.0 

B.S 

50 

109.0 

14.4 

SMCG9.0 

SMCJ9.0 

GDU 

BDU 

10.0/12.2 

1.0 

9.0 

■0 

93.0 

16.9 

SMCG9.0A 

SMCJ9.0A 

GDV 

BDV 

10.0/11.1 

1.0 

9.0 

10 

102.0 

15.4 

SMCG10 

SMCJ10 

GDW 

BDW 

11.1  /  13.6 

1.0 

10.0 

5.0 

83.0 

18.8 

SMCG10A 

SMCJ10A 

GDX 

BDX 

11.1  /  12.3 

10 

10.0 

SMCG11 

SMCJ11 

GDY 

GDY 

12.2/  14.9 

1.0 

SMCG1 1 A 

SMCJ11A 

GDZ 

GDZ 

12.2  /  13.5 

1.0 

SMCG12 

SMCJ12 

GED 

BED 

13.3/16.3 

1.0 

SMCG12A 

SMCJ12A 

GEE 

BEE 

13.3/14.7 

1.0 

12.0 

5.0 

79.0 

19.9 

SMCG13 

SMCJ13 

GEF 

GEF 

14.4  /  17.6 

1.0 

13.0 

5.0 

66.0 

23.8 

SMCG13A 

SMCJ13A 

GEG 

GEG 

14.4  / 15.9 

1.0 

13.0 

5.0 

73.0 

21.5 

SMCG14 

SMCJ14 

GEH 

BEH 

15.6/19.1 

1.0 

1 a  o 

5.0 

61.0 

25.8 

SMCG14A 

SMCJ14A 

GEK 

BEK 

15.6  /  17.2 

1.0 

14.0 

5.0 

67.0 

23.2 

SMCG15 

SNCJ15 

GEL 

BEL 

16.7/20.4 

1.0 

15.0 

5.0 

58.0 

26.9 

SMCG15A 

SNCJ15A 

GEM 

BEM 

16.7/  18.5 

1.0 

15.0 

5.0 

64.0 

24.4 

SMCG16 

SMCJ16 

GEN 

GEN 

17.8/21.8 

1.0 

16.0 

5.0 

54.0 

28.8 

SMCG16A 

SMCJ16A 

GEP 

GEP 

17.8/19.7 

1.0 

16.0 

5.0 

60.0 

26.0 

SMCG17 

SMCJ17 

GEO 

GEO 

18.9/23.1 

1.G 

17.0 

5.0 

51.0 

30.5 

SMCG17A 

SMCJ17A 

GER 

GER 

18.9/20.9 

1.0 

17.0 

5.0 

57.0 

27.6 

SMCGI8 

SMCJ18 

GES 

BES 

20.0/24.4 

1.0 

18.0 

5-0 

48.0 

32.2 

SMCG18A 

SMCJ18A 

GET 

BEW 

20.0/22.1 

1.0 

18.0 

5.0 

53.0 

29.2 

SMCG20 

SMCJ20 

GEU 

BEU 

22.2  /  27.7 

1.0 

20.0 

5.0 

43.0 

35.8 

SMCG20A 

SMCJ20A 

GEV 

BEV 

22.2  /  24.5 

1.0 

20.0 

5.0 

48.0 

32.4 

SMCG22 

SMCJ22 

GEW 

BEW 

24.4  /  29.8 

1.0 

22.0 

5.0 

390 

39.4 

SMCG22A 

SMCJ22A 

GEX 

BEX 

24,4  /  26.9 

1.0 

22.0 

5.0 

44.0 

35.5 

i!MCU24 

i>MCJ24 

GhY 

BEY 

26.7  /  32.6 

1.0 

24.0" 

5.0 

36.0 

43.0 

SMCG24A 

SMCJ24A 

GEZ 

BEZ 

26.7  /  29.5 

1.0 

24.0 

5.0 

40.0 

38.9 

SMCG26 

SMCJ26 

GFD 

BFD 

28.9  /  35.3 

1.0 

26.0 

5.0 

33.0 

46.6 

SMCG26A 

SMCJ26A 

GFE 

BFE 

28.9  /  31.9 

1.0 

26.0 

5.0 

37.0 

42.1 

SMCG28 

SMCJ28 

GFF 

BFF 

31.1  /38.0 

1.0 

28.0 

5.0 

31.0 

50.0 

SMCG28A 

SMCJ28A 

GFG 

BFG 

31.1  /34.4 

1.0 

28.0 

5.0 

34.0 

45.4 

SMCG30 

SMCJ30 

GFH 

BFH 

33.3  /  40.7 

1.0 

30.0 

5.0 

29.0 

53.5 

SMCG30A 

SMCJ30A 

GFK 

BFK 

33.3  /  36.8 

1.0 

30.0 

5.0 

32.0 

48.4 

SMCG33 

SMCJ33 

GFL 

BFL 

36.7/44.9 

1.0 

33.0 

5.0 

26.0 

59.0 

SMCG33A 

SMCJ33A 

GFM 

BFM 

36.7/40.6 

1.0 

33.0 

5.0 

29.0 

53.3 

SMCG36 

SMCJ36 

GFN 

BFN 

40.0  /  48.9 

1.0 

36.0 

5.0 

24.0 

64.3 

SMCG36A 

SMCJ36A 

GFP 

BFP 

40.0  /  44.2 

1.0 

36.0 

5.0 

27.0 

58.1 

SMCG40 

SMCJ40 

GFQ 

BFQ 

44.4  /  54.3 

1.0 

40.0 

5.0 

22.0 

SMCG40A 

SMCJ40A 

BFR 

44.4  /  49.1 

1.0 

40.0 

5.0 

24.0 

64.5 

SMCG43 

SMCJ43 

GFS 

BFS 

47.8  /  58.4 

1.0 

43.0 

5.0 

20.0 

76.7 

SMCG43A 

SMCJ43A 

GFT 

BFT 

47.8  /  52.8 

1.0 

43.0 

5.0 

22.0 

69.4 

SMCG45 

SMCJ45 

GFU 

GFU 

50.0  /  61 .1 

1.0 

45.0 

5.0 

19.0 

80.3 

SMCG45A 

SMCJ45A 

GFV 

GFV 

50.0  /  55-3 

1.0 

45.0 

5.0 

21.0 

72.7 

SMCG48 

SMCJ48 

GFW 

GFW 

53.3/65.1 

1.0 

48.0 

5.0 

18.0 

85.5 

SMCG48A 

SMCJ48A 

GFX 

GFX 

53.3  /  58.9 

1.0 

48.0 

5-0 

20.0 

77.4 

SMCG51 

SMCJ51 

GFY 

GFY 

56.7  /  69.3 

1.0 

51.0 

5.0 

17.0 

91.1 

SMCG51A 

SMCJ51A 

GFZ 

GFZ 

56.7  /  62.7 

1.0 

51.0 

5.0 

19.0 

82.4 

SMCG54 

SMCJ54 

GGD 

GDD 

60.0  /  73.3 

1.0 

54.0 

5-0 

16.0 

96.3 

SMCG54A 

SMCJ54A 

GGE 

GGE 

60.0  /  66.3 

1.0 

54.0 

5.0 

18.0 

87.1 

®  General  Instrument 
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ELECTRICAL  CHARACTERISTICS  at  (Ta=25°C  unless  otherwise  noted) 


Device  Type 
Gull  Wing 
Lead 

Device  Type 
Modified 
"J"  Bend  Lead 

Device 
Marking 
Code 
UNI  Bl 

Breakdown 
Voltage 

V(BR)(VoltS) 
(NOTE  1) 

(MIN  /  MAX) 

Test 
Current 
at  It  (m A) 

Stand-off 
Voltage 
Vwm  (Volts) 

Maximum 
Reverse 
Leakage 
at  Vwm 

(NOTE  3)  ID  (|iA) 

Maximum 
Peak  Pulse 

Surge 
Current  Ippm 

(NOTE  2)  (Amps) 

Maximum 
Clamping 
Voltage  at  Ippm 
Vc  (Volts) 

SMCG58 

SMCJ58 

GGF 

GGF 

64.4  /  78.7 

1.0 

58 

5.0 

15.0 

103.0 

SMCG58A 

SMCJ58A 

GGG 

GGG 

6.4.4/71.2 

1.0 

58 

5.0 

16.0 

93.6 

SMCG60 

SMCJ60 

GGH 

GGH 

66.7/81.5 

1.0 

60 

5.0 

14.0 

107.0 

SMCG60A 

SMCJ60A 

GGK 

GGK 

66.7  /  73.7 

1.0 

60 

5.0 

16.0 

96.8 

SMCG64 

SMCJ64 

GGL 

GGL 

71.1  /86.9 

1.0 

64 

5.0 

13.8 

114.0 

SMCG64A 

SMCJ64A 

GGM 

GGM 

71.1  /  78.6 

1.0 

64 

5.0 

15.0 

103.0 

SMCG70 

SMCJ70 

GGN 

GGN 

77.8  /  95.1 

1.0 

70 

5.0 

12.6 

125.0 

SMCG70A 

SMCJ70A 

GGP 

GGP 

77.8  /  86.0 

1.0 

70 

5.0 

13.9 

113.0 

SMCG75 

SMCJ75 

GGQ 

GGQ 

83.3/102 

1.0 

75 

5.0 

11.7 

134.0 

SMCG75A 

SMCJ75A 

GGR 

GGR 

83.3/92.1 

1.0 

75 

5.0 

13.0 

121.0 

SMCG78 

SMCJ78 

GGS 

GGS 

86.7/106 

1.0 

78 

5.0 

11.3 

139.0 

SMCG78A 

SMCJ78A 

GGT 

GGT 

86.7  /  95.8 

1.0 

78 

5.0 

12.5 

126.0 

SMCG85 

SMCJ85 

GGU 

GGU 

94.4/  115 

1.0 

85 

5.0 

10.4 

151.0 

SMCG85A 

SMCJ85A 

GGV 

GGV 

94.4/104 

1.0 

85 

5.0 

11.5 

137.0 

SMCG90 

SMCJ90 

GGW 

GGW 

100/122 

1.0 

90 

5.0 

9.8 

160.0 

SMCG90A 

SMCJ90A 

GGX 

GGX 

100/111 

1.0 

90 

5.0 

10.7 

146.0 

SMCG100 

SMCJ100 

GGY 

GGY 

111/136 

1.0 

100 

5.0 

8.8 

179.0 

SMCG100A 

SMCJ100A 

GGZ 

GGZ 

111  /  123 

1.0 

100 

5.0 

9.7 

162.0 

SMCG110 

SMCJ110 

GHD 

GHD 

122/149 

1.0 

110 

5.0 

8.0 

196.0 

SMCG1 10A 

SMCJ110A 

GHE 

GHE 

122/135 

1.0 

110 

5.0 

8.9 

177.0 

SMCG120 

SMCJ120 

GHF 

GHF 

133/ 163 

1.0 

120 

5.0 

7.3 

214.0 

SMCG120A 

SMCJ120A 

GHG 

GHG 

133/147 

1.0 

120 

5.0 

8.1 

193.0 

SMCG130 

SMCJ130 

GHH 

GHH 

144/176 

1.0 

130 

5.0 

6.8 

231.0 

SMCG130A 

SMCJ130A 

GHK 

GHK 

144/159 

1.0 

130 

5.0 

7.5 

209.0 

SMCG150 

SMCJ150 

GHL 

GHL 

16.7  /  204 

1 .0 

150 

5.0 

5.8 

268.0 

SMCG150A 

SMCJ150A 

GHM 

GHM 

167/185 

1.0 

150 

5.0 

6.4 

243.0 

SMCG160 

SMCJ160 

GHN 

GHN 

178/218 

1.0 

160 

5.0 

5.4 

287.0 

SMCG160A 

SMCJ160A 

GHP 

GHP 

178/197 

1.0 

160 

5.0 

6.0 

259.0 

SMCG170 

SMCJ170 

GHQ 

GHQ 

189/231 

1.0 

170 

5.0 

5.1 

304.0 

SMCG170A 

SMCJ170A 

GHR 

GHR 

189/209 

1.0 

170 

5.0 

5.7 

275.0 

NOTES: 

(1)  V(BR)  measured  after  It  applied  for  300ms  lT=square  wave  pulse  or  equivalent 

(2)  Surge  current  waveform  per  Fig.  3  and  derate  per  Fig.  2 

(3)  For  bidirectional  types  having  Vwm  of  10  Volts  and  less,  the  Id  limit  is  doubled 

(4)  All  terms  and  symbols  are  consistent  with  ANSi/IEEE  C62.35 


APPLICATION  NOTES 


These  surface  mountable  packages  are  designed  specifically  for  transient  voltage  suppression.  The  wide  leads  assure  a  large  surface 
contact  for  good  heat  dissipation,  and  a  low  resistance  path  for  surge  current  flow  to  ground.  These  high  speed  transient  voltage 
suppressors  can  be  used  to  effectively  protect  sensitive  components  such  as  integrated  circuits  and  MOS  devices. 

A  1500W  (SMC)  device  is  normally  selected  when  the  threat  of  transients  is  from  lightning-induced  transients  conducted  via  external 
leads  or  I/O  lines.  It  is  also  used  to  protect  against  switching  transients  induced  by  large  coils  or  industrial  motors. 
System  impedance  at  component  level  in  a  system  is  usually  high  enough  to  limit  the  current  to  within  the  peak  pulse  current  (Ipp) 
rating  of  this  series. 

RECOMMENDED  PAD  SIZES 

The  pad  dimensions  should  be  0.010"  (0.25mm)  longer  than  the  contact  size,  in  the  lead  axis. 
This  allows  a  solder  fillet  to  form,  see  figure  below.  Contact  factory  for  soldering  methods. 

GULL-  WING  MODIFIED  J-BEND 

 0_190"  (4,83)  

~T 

0,125"  (3.17) 

_L  I  

«— 0.070"  (1.78) 


J 

0.125"  (3.17) 

»— 0.050"  (1.27) 
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MAXIMUM  RATINGS  AND  CHARACTERISTIC  CURVES  SMCG  AND  SMCJ5.0  THRU  170C,  CA  SERIES 


TPSMC6.8  THRU  TPSMC43A 


AUTOMOTIVE  SURFACE  MOUNT 

TRANSIENT  VOLTAGE  SUPPRESSOR 

Breakdown  Voltage  -  6.8  to  43  Volts    Peak  Pulse  Power  -  1500  Watts 


DO-214AB 
Modified  J-Bend 


0.125(3.17)1 
0.115(292} 


3  I 

0. 103  (2.62)  I  

0.079(2.06!  (ft 

OLs, — 4 

0.080(1.52)     p  ^  t 


^_  0.003(0.203} 
0.004  (O  W2i 


Dimensions  in  inches 
and 
(millimeters) 


Available  in  unidirectional  only 


 FEATURES  

♦  Designed  for  under  the  hood 
surface  mount  applications 

♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Easy  pick  and  place 

♦  Low  profile  package 

♦  Built-in  strain  relief 

♦  Ideal  for  automated  placement 

♦  Exclusive  G.I.  patented  Passivated  Anisotropic  Rectifier 
(PAR)  chip  construction 

♦  1500W  peak  pulse  power  capability  with  a  10/1 000ns 
waveform,  repetition  rate  (duty  cycle):  0.01% 

♦  Excellent  clamping  capability 

♦  Low  incremental  surge  resistance 

♦  Fast  response  time:  typically  less  than 
1  .Ops  from  0  Volts  to  V(BR) 

♦  For  devices  with  V(BR)>10V  Id  are  typically  less  than 
1.0uAatTA=150°C 

♦  High  temperature  soldering: 
250°C/1 0  seconds  at  terminals 


MECHANICAL  DATA 


Case:  JEDEC  DO-214AB  molded  plastic  body  over 
passivated  junction 

Terminals:  Solder  plated,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  positive  end  (cathode) 
Mounting  Position:  Any 
Weight:  0.007  ounces,  0.2  gram 


 MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOLS 

VALUE 

UNITS 

Peak  pulse  power  dissipation  with  a  10/1000u.s 
waveform  (notes  1, 2,  fig.  3) 

PPPM 

Minimum  1500 

Watts 

Peak  power  pulse  current  with  a  10/1000u.s 
waveform  (note  1,  fig.1) 

I  PPM 

see  table  1 

Amps 

Peak  forward  surge  current 

8.3ms  single  half  sine-wave  superimposed  on 

rated  load  (JEDEC  Method)  (notes  2,  3) 

Ifsm 

200.0 

Amps 

Maximum  instantaneous  forward  voltage  at  100A  (note  3) 

Vf 

3.5 

Volts 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to  +185 

°C 

NOTES: 

(1)  Non-repetitive  current  pulse,  per  Fig. 3  and  derated  above  Ta=25°C  per  Fig.  2 

(2)  Mounted  on  0.31  X  0.31"  (8.0  X  8.0mm)  copper  pads  to  each  terminal 

(3)  Measured  on  8.3ms  single  half  sine-wave,  or  equivalent  square  wave,  duty  cycle-4  pulses  per  minute  maximum 
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ELECTRICAL  CHARACTERISTICS  at  (Ta=25°C  unless  otherwise  noted) 


Device 

Device 
Marking 
Code 

Breakdown  Voltage 
V(BR)  (Volts)  (NOTE  1) 
Min.  Max. 

Test 
Current 
at  It  (m A) 

Stand-off  Voltage 

VWM  (VoltS) 

Maximum 
Reverse 
Leakage 
at  Vwm 
IR  (uA) 

Maximum 
Reverse 
Leakage  at 
Vwm,Tj=150°C 
Id  (uA) 

Maximum 
Peak  Pulse 
Surge  Current  Ippm 

(NOTE  2)  (Amps) 

Maximum 
Clamping 
Voltage  at  Ipp 
Vc  (Volts) 

TPSMC6.8 

DDP 

6.12 

7.48 

10.0 

5.50 

500.0 

1000.0 

145.0 

10.8 

TPSMC6.8A 

DEP 

6.45 

7.14 

10.0 

5.80 

500.0 

1000.0 

150.0 

10.5 

TPSMC7.5 

DFP 

6.75 

8.25 

10.0 

6.05 

250.0 

500.0 

134.0 

11.7 

TPSMC7.5A 

DGP 

7.1 3 

7.88 

10.0 

6.40 

250.0 

500.0 

139.0 

11.3 

TPSMC8.2 

DHP 

7.38 

9.02 

10.0 

6.63 

100.0 

200.0 

126.0 

12.5 

TPSMC8.2A 

DKP 

7.79 

8.61 

10.0 

7.02 

100.0 

200.0 

130.0 

12.1 

TPSMC9.1 

DLP 

8.19 

1 0.0 

1.0 

7.37 

25.0 

50.0 

114.0 

13.8 

TPSMC9.1  A 

DMP 

8.65 

9.55 

1.0 

7.78 

25.0 

50.0 

117.0 

13.4 

TPSMC10 

DNP 

9.00 

1 1 .0 

1.0 

8.10 

10.0 

25.0 

105.0 

15.0 

TPSMC10A 

DPP 

9.50 

10.5 

1.0 

8.55 

10.0 

25.0 

108.0 

14.5 

TPSMC11 

DOP 

9  90 

12  1 

1.0 

8.92 

2.0 

10.0 

97.0 

16.2 

TPSMC1 1 A 

DRP 

10.5 

1 1 .6 

1.0 

9.40 

2.0 

10.0 

15.6 

TPSMC12 

DSP 

10.8 

13.2 

1.0 

9.72 

2.0 

10.0 

91.0 

17.3 

TPSMC12A 

DTP 

1 1.4 

12.6 

1.0 

10.2 

2.0 

10.0 

94.0 

16.7 

TPSMC13 

DUP 

117 

14  3 

1.0 

10.5 

2.0 

10.0 

82.0 

19.0 

TPSMC13A 

DVP 

1 2.4 

1 3.7 

1.0 

11.1 

2.0 

10.0 

86.0 

18.2 

TPSMC15 

DWP 

13.5 

16.5 

1.0 

12.1 

2.0 

10.0 

71.0 

22.0 

TPSMC15A 

DXP 

14.3 

15.8 

1.0 

12.8 

2.0 

10.0 

74.0 

21.2 

TPSMC16 

DYP 

14.4 

17.6 

1.0 

12.9 

2.0 

10.0 

67.0 

23.5 

TPSMC16A 

DZP 

15.2 

16.8 

1.0 

13.6 

2.0 

10.0 

70.0 

22.5 

TPSMC18 

EDP 

16.2 

19.8 

1.0 

14.5 

2.0 

10.0 

59.0 

26.5 

TPSMC18A 

EEP 

17.1 

18.9 

1.0 

15.3 

2.0 

10.0 

60.0 

25.2 

TPSMC20 

EFP 

18.0 

22.0 

1.0 

16.2 

2.0 

10.0 

54.0 

29.1 

TPSMC20A 

EGP 

19.0 

21 .0 

1.0 

17.1 

2.0 

10.0 

56.0 

27.7 

TPSMC22 

EHP 

19.8 

24.2 

1.0 

17.8 

2.0 

10.0 

49.0 

31.9 

TPSMC22A 

EKP 

20.9 

23.1 

1.0 

18.8 

2.0 

10.0 

51.0 

30.6 

TPSMC24 

ELP 

21 .6 

26.4 

1.0 

19.4 

2.0 

10.0 

45.0 

34.7 

TPSMC24A 

EMP 

22.8 

25.2 

1.0 

20.5 

2.0 

10.0 

47.0 

33.2 

TPSMC27 

ENP 

24.3 

29.7 

1.0 

21.8 

2.0 

10.0 

40.0 

39.1 

TPSMC27A 

EPP 

25.7 

28.4 

1.0 

23.1 

2.0 

10.0 

42.0 

37.5 

TPSMC30 

EQP 

27.0 

33.0 

1.0 

24.3 

2.0 

10.0 

36.0 

43.5 

TPSMC30A 

ERP 

28.5 

31.5 

1  0 

25.6 

2.0 

10.0 

38.0 

41.4 

TPSMC33 

ESP 

29.7 

36.3 

10.0 

33.0 

47.7 

TPSMC33A 

ETP 

31.4 

34.7 

1.0 

28.2 

2.0 

10.0 

34.0 

45.7 

TPSMC36 

EUP 

32.4 

39.6 

1.0 

29.1 

2.0 

10.0 

30.0 

52.0 

TPSMC36A 

EVP 

34.2 

37.8 

1.0 

30.8 

2.0 

10.0 

31.0 

49.9 

TPSMC39 

EWP 

35.1 

42.9 

1.0 

31.6 

2.0 

10.0 

27.0 

56.4 

TPMC39A 

EXP 

37.1 

41.0 

1.0 

33.3 

2.0 

10.0 

29.0 

53.9 

TPSMC43 

EYP 

38.7 

47.3 

1.0 

34.8 

2.0 

10.0 

25.0 

61.9 

TPSMC43A 

EZP 

40.9 

45.2 

1.0 

36.8 

2.0 

10.0 

26.0 

59.3 

NOTES: 

(1 )  V(BR)  measured  after  It  applied  for  300uS,  lT=square  wave  pulse  or  equivalent 

(2)  Surge  current  waveform  per  Fig.  3  and  derate  per  Fig.  2 
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MAXIMUM  RATINGS  AND  CHARACTERISTIC  CURVES  TPSMC6.8  THRU  TPSMC43A 


FIG.  1  -  PEAK  PULSE  POWER  RATING  CURVE 


100 


a  1.0 


0.1  us  1.0ns 


10ns  100ns 

d,  PULSE  WIDTH,  sec. 


1.0ms  10ms 


FIG.  2  -  PULSE  DERATING  CURVE 


A  100 


UJ  ss 
fx  w 
o  s 


LU  < 

CO  tc 


25 


50  75  100  125  150  175  200 
Ta,  AMBIENT  TEMPERATURE,  °C 


FIG.  3  -  PULSE  WAVEFORM 


s 
i 


150 


PULSE  WIDTH  (Id)  is  DEFINED 
as  the  POINT  WHERE  the  PEAK 
CURRENT  DECAYS  to  50%  of  Ipp 
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MAXIMUM  RATINGS  AND  CHARACTERISTIC  CURVES  TPSMC6.8  THRU  TPSMC43A 


FIG.  4  -  TYPICAL  JUNCTION  CAPACITANCE 


10  '  1  1    '  I  Mill  1  1    I  I  Mill  1 

1  10  100  200 

V(BR),  BREAKDOWN  VOLTAGE,  VOLTS 
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5KP5.0  THRU  5KP110A 


GLASS  PASSIVATED  JUNCTION  TRANSIENT  VOLTAGE  SUPPRESSOR 

Stand-off  Voltage  -5.0  to  110  Volts     Peak  Pulse  Power  -  5000  Watts 


Case  Style  P600 


0.360  (9. 1) 
0.340  (8.6) 


1.0(25.4) 
MIN. 


4" 

0  360  i  i>  n 
0.340  IS  6) 


Dimensions  in  inches  and  (millimeters) 


Available  in  unidirectional  only 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Glass  passivated  junction 

♦  5000W  peak  pulse  power 
capability  with  a  1 0/1 000ns  waveform 
repetition  rate  (duty  cycle):  0.05% 

♦  Excellent  clamping  capability 

♦  Low  incremental  surge  resistance 

♦  Fast  response  time:  typically  less 
than  1  .Ops  from  0  Volts  to  V(BR) 

♦  Devices  with  V(br)>10V  Id  are  typically  Id  less 
than  1.0uA 

♦  High  temperature  soldering  guaranteed: 
265°C/10  seconds,  0.375"  (9.5mm)  lead  length, 
5lbs.  (2.3  kg)  tension 


MECHANICAL  DATA 


Case:  Molded  plastic  body  over  glass  passivated  junction 
Terminals:  Solder  plated  axial  leads,  solderable  per 
MIL-STD-750,  Method  2026 

Polarity:  Color  band  denotes  positive  end  (cathode) 
Mounting  Position:  Any 
Weight:  0.07  ounce,  2.1  grams 


 MAXIMUM  RATINGS  AND  CHARACTERISTICS 

Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 


SYMBOL 

VALUE 

UNITS 

Peak  pulse  power  dissipation  with  a  10/1 000ns 
waveform  (note  t,  fig.1) 

PPPM 

Minimum  5000 

Watts 

Peak  pulse  current  with  a  10/1000|xs 
waveform  (note  1,  fig.  3) 

IPPM 

SEE  TABLE  1 

Amps 

Steady  state  power  dissipation  at  Tl=75°C 
lead  lengths  0.375"  (9.5mm)  (note  2) 

PM(AV) 

8.0 

Watts 

Peak  forward  surge  current,  8.3ms  single  half 
sine-wave  superimposed  on  rated  load 
(JEDEC  Method)  (note  3) 

Ifsm 

400 

Amps 

Instantaneous  forward  voltage  at  100A,  (note  3) 

Vf 

3.5 

Volts 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-55  to +175 

°C 

NOTES: 

(1 )  Non-repetitive  current  pulse,  per  Fig.  3  and  derated  above  Ta=25°C  per  Fig.  2 

(2)  Mounted  on  copper  pad  area  of  0.8  x  0.8"  (20  x  20mm)  per  Fig.  5 

(3)  Measured  on  8,3ms  single  half  sine-wave  or  equivalent  square  wave,  duty  cycle=4  pulses  per  minute  maximum 
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ELECTRICAL  CHARACTERISTICS  at  (Ta=25°C  unless  otherwise  noted) 


Device  Type 

Breakdown  Voltage 

V(BR) 
(VoltS)  (NOTE  1) 

Test 
Current 
at  It 
(mA) 

Stand-off 

Volt<3C]6 
VWM 

(Volts) 

Maximum 
Reverse 
Leakage 
at  Vwm 
Id(uA) 

Maximum 
Peak  Pulse 
Current 

(NOTE  2) 

(Amps) 

Maximum 
Clamping 
Voltage  at 
Ippm 

VC  (VOIIS) 

Maximum 
Temperature 
Coefficient 

Of  V(BR) 

— (%/  C) — 

MIN 

MAX 

5KP5.0 

6.40 

7.30 

50 

5.0 

2000 

546 

9.6 

0.057 

5KP5.0A 

6.40 

7.00 

50 

5.0 

2000 

570 

9.2 

U.UO/ 

or\rb.U 

6.67 

8.15 

cn 
OU 

D.U 

ouuu 

'tOU 

1 1  A 

U.UD  I 

ri/nc  n  A 

5KP6.0A 

6.67 

7.37 

50 

D.U 

ouuu 

ouy 

f  U.o 

U.UDl 

5KP6.5 

7.22 

8.82 

50 

O.D 

onnn 
2UUU 

A  OR 

4<io 

U.UDO 

5KP6.5A 

7.22 

7.98 

50 

6.5 

2000 

468 

1 1 .2 

0.065 

5KP7.0 

7.78 

9.51 

50 

7.0 

1000 

394 

1 3.3 

r\  nee 
U.UDO 

5KP7.0A 

7.78 

8.60 

50 

7.0 

1000 

437 

•ton 

U.UDO 

5KP7.5 

8.33 

10.2 

5.0 

7.5 

250 

367 

1  A  O 

1 4.o 

0.073 

5KP7.5A 

8.33 

9.21 

5.0 

7.5 

250 

406 

loo 

U.U/ o 

Dr\r  O.U 

8.89 

10.9 

D.U 

o.u 

1  ou 

OjU 

1  o.u 

U.U/  o 

5KP8.0A 

8.89 

9.83 

5.0 

8.0 

150 

386 

13.6 

0.075 

5KP8.5 

9.44 

11.5 

5.0 

8.5 

50.0 

330 

15.9 

0.078 

5KP8.5A 

9.44 

10.4 

5.0 

8.5 

50.0 

364 

14.4 

0.078 

5KP9.0 

10.0 

12.2 

5.0 

9.0 

20.0 

310 

16.9 

0.081 

5KP9.0A 

10.0 

11.1 

5.0 

9.0 

20.0 

340 

15.4 

0.081 

5KP10 

11.1 

13.6 

5.0 

10.0 

15.0 

279 

18.8 

0.084 

5KP10A 

11.1 

12.3 

5.0 

10.0 

15.0 

308 

17.0 

0.084 

5KP1 1 

12.2 

14.9 

5.0 

1 1 .0 

10.0 

261 

20.1 

0.086 

5KP1 1 A 

12.2 

13.5 

5.0 

1 1 .0 

10.0 

288 

18.2 

0.086 

Or\r  i  2 

13.3 

16.3 

o.u 

1  o  n 

I  2.U 

1  U.U 

200 

oo  n 
22. U 

U.Uoo 

5KP12A 

13.3 

14.7 

5.0 

12.0 

10.0 

263 

19.9 

0.088 

5KP13 

14.4 

17.6 

5.0 

13.0 

10.0 

220 

23.8 

0.090 

5KP13A 

14.4 

15.9 

5.0 

13.0 

10.0 

244 

21.5 

0.090 

5KP14 

15.6 

19.1 

5.0 

14.0 

10.0 

203 

25.8 

0.092 

5KP14A 

15.6 

17.2 

5.0 

14.0 

10.0 

226 

23.2 

0.092 

5KP15 

16.7 

20.4 

5.0 

15.0 

10.0 

195 

26.9 

0.094 

5KP15A 

16.7 

18.5 

5.0 

15.0 

10.0 

215 

24.4 

0.094 

5KP16 

17.8 

21.8 

5.0 

16.0 

10.0 

182 

28.8 

0.096 

Dr\r  1  On 

17.8 

19.7 

5.0 

1 6.0 

1 0.0 

201 

26.0 

0.096 

5KP17 

18.9 

23.1 

5.0 

17.0 

10.0 

172 

30.5 

0.097 

Cl/DH  -7  A 

SK.P1  7A 

18.9 

20.9 

5.0 

17.0 

10.0 

190 

27.6 

0.097 

5KP18 

20.0 

24.4 

5.0 

18.0 

10.0 

163 

32.2 

0.098 

Cl/DI  Q  A 

ot\r  1  oA 

20.0 

22.1 

5.0 

18.0 

10.0 

179 

29.2 

0.098 

22.2 

27.1 

D.U 

*lU.U 

inn 
1  U.U 

f  ^O 

35.8 

0.099 

5KP20A 

22.2 

24.5 

5.0 

20.0 

10.0 

162 

32.4 

0.099 

5KP22 

24.4 

29.8 

5.0 

22.0 

10.0 

133 

39.4 

0.100 

24.4 

26.9 

5.0 

22.0 

10.0 

147 

35.5 

0.100 

5KP24 

26.7 

32.6 

5.0 

24.0 

10.0 

122 

43.0 

0.101 

26.7 

29.5 

5.0 

24.0 

10.0 

134 

38.9 

0.101 

5KP26 

28.9 

35.3 

5.0 

26.0 

10.0 

112 

46.6 

0.101 

5KP26A 

28.9 

31.9 

5.0 

26.0 

10.0 

124 

42.1 

0.101 

5KP28 

31.1 

38.0 

5.0 

28.0 

10.0 

104 

50.1 

0.102 

5KP28A 

31.1 

34.4 

5.0 

28.0 

10.0 

115 

45.4 

0.102 

5KP30 

33.3 

40.7 

5.0 

30.0 

10.0 

98.0 

53.5 

0.103 

5KP30A 

33.3 

36.8 

5.0 

30.0 

10.0 

108 

48.4 

0.103 

5KP33 

36.7 

44.9 

5.0 

33.0 

10.0 

88 

59.0 

0.104 
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ELECTRICAL  CHARACTERISTICS  at  (Ta=25°C  unless  otherwise  noted) 


Device  Type 

Breakdown  Voltage 

V(BR) 
(VottS)  (NOTE  1) 

Test 
Current 
at  It 
(mA) 

Stand-off 
Voltage 
Vwm 
(Volts) 

Maximum 
Reverse 
Leakage 
at  Vwm 
Id(uA) 

Maximum 
Peak  Pulse 
Current 

IPPM 
(NOTE  2) 

(Amps) 

Maximum 
Clamping 
Voltage  at 

IPPM 

Vc  (Volts) 

Maximum 
Temperature 
Coefficient 

Of  V(BR) 
(%  /  °C) 

MIN  MAX 

5KP33A 

36.7 

40.6 

5.0 

33.0 

10.0 

98.0 

53.3 

0.104 

5KP36 

40.0 

48.9 

5.0 

36.0 

10.0 

81.0 

64.3 

0.104 

5KP36A 

40.0 

44.2 

5.0 

36.0 

10.0 

90.0 

58.1 

0.104 

5KP40 

44.4 

54.3 

5.0 

40.0 

10.0 

73.0 

71.4 

0.105 

5KP40A 

44.4 

49.1 

5.0 

40.0 

10.0 

81.0 

64.5 

0.105 

5KP43 

47.8 

58.4 

5.0 

43.0 

10.0 

68.0 

76.7 

0.105 

5KP43A 

47.8 

52.8 

5.0 

43.0 

10.0 

75.0 

69.4 

0.105 

5KP45 

50.0 

61.1 

5.0 

45.0 

10.0 

65.0 

80.3 

0.106 

5KP45A 

50.0 

55.3 

5.0 

45.0 

10.0 

72.0 

72.7 

0.106 

5KP48 

53.3 

65.2 

5.0 

48.0 

10.0 

61.0 

85.5 

0.106 

5KP48A 

53.3 

58.9 

5.0 

48.0 

10.0 

67.0 

77.4 

0.106 

5KP51 

56.1 

69.3 

5.0 

51.0 

10.0 

57.0 

91.1 

0.107 

5KP51A 

56.7 

62.7 

5.0 

51.0 

10.0 

63.0 

82.4 

0.107 

5KP54 

60.0 

73.3 

5.0 

54.0 

10.0 

54.0 

96.3 

0.107 

5KP54A 

60.0 

66.3 

5.0 

54.0 

10.0 

60.0 

87.1 

0.107 

5KP58 

64.4 

78.7 

5.0 

58.0 

10.0 

50.0 

103 

0.107 

5KP58A 

64.4 

71.2 

5.0 

58.0 

10.0 

55.0 

94 

0.107 

5KP60 

66.7 

81.5 

5.0 

60.0 

10.0 

49.0 

107 

0.108 

5KP60A 

66.7 

73.7 

5.0 

60.0 

10.0 

54.0 

97 

0.108 

5KP64 

71.1 

96.9 

5.0 

64.0 

10.0 

46.0 

114 

0.108 

5KP64A 

71.1 

78.6 

5.0 

64.0 

10.0 

50.0 

103 

0.108 

5KP70 

77.6 

95.1 

5.0 

70.0 

10.0 

42.0 

125 

0.108 

5KP70A 

77.8 

86.0 

5.0 

70.0 

10.0 

46.0 

113 

0.108 

5KP75 

83.3 

102 

5.0 

75.0 

10.0 

39.0 

134 

0.108 

5KP75A 

83.3 

92.1 

5.0 

75.0 

10.0 

43.0 

121 

0.108 

5KP78 

86.7 

106.0 

5.0 

78.0 

10.0 

37.0 

139 

0.108 

5KP78A 

86.7 

95.8 

5.0 

78.0 

10.0 

41.0 

126 

0.108 

5KP85 

94.4 

115 

5.0 

85.0 

10.0 

34.0 

151 

0.108 

5KP85A 

94.4 

104 

5.0 

85.0 

10.0 

38.0 

137 

0.110 

5KP90 

100 

122 

5.0 

90.0 

10.0 

32.0 

160 

0.110 

5KP90A 

100 

111 

5.0 

90.0 

10.0 

35.0 

146 

0.1 10 

5KP100 

111 

136 

5.0 

100 

10.0 

29.0 

179 

0.110 

5KP100A 

111 

123 

5.0 

100 

10.0 

32.0 

162 

0.110 

5KP110 

122 

149 

5.0 

110 

10.0 

26.0 

196 

0.112 

5KP110A 

122 

135 

5.0 

110 

10.0 

9.0 

177 

0.112 

NOTES: 

(1)  V(BR)  measured  after  It  applied  for  300us  lT=square  wave  pulse  or  equivalent 

(2)  Surge  current  waveform  per  Fig.  3  and  derate  per  Fig.  2 

(3)  All  items  and  symbols  are  consistent  with  ANSI/IEEE  C62.35 


APPLICATION 


The  5KP  series  of  high  power  transient  voltage  suppressors  were  designed  to  be  used  on  the  output  of  switching  power  supplies.  These  devices  may  be  used  to  replace 
crowbar  circuits.  Both  the  5  and  10  percent  voltage  tolerances  are  referenced  to  the  power  supply  output  voltage  level. 

They  are  able  to  withstand  high  levels  of  peak  current  while  allowing  a  circuit  breaker  to  trip  or  a  fuse  blow  before  shorting.  This  will  enable  the  user  to  reset  the  breaker  or 
replace  the  fuse  and  continue  operation.  For  this  type  operation,  it  is  recommended  that  a  sufficient  mounting  surface  be  used  for  dissipating  the  heat  generated  by  the 
Transient  Voltage  Suppressor  during  the  transient  or  over-voltage  condition. 

Transient  Voltage  Suppressors  are  Silicon  PN  Junction  devices  designed  for  absorption  of  high  voltage  transients  associated  with  power  disturbances,  switching  and  induced 
lighting  effects.  This  series  is  available  from  5.0  volts  thru  110  volts. 
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RATINGS  AND  CHARACTERISTIC  CURVES  5KP5.0  THRU  5KP110A 


FIG.  1  -  PEAK  PULSE  POWER  RATING  CURVE 


FIG.  2  -  PULSE  DERATING  CURVE 
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FIG.  5  -  STEADY  STATE  POWER  DERATING  CURVE 
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6KA24  TRANSIENT  SUPPRESSOR 

PREMIUM  AUTOMOTIVE  TRANSIENT  VOLTAGE  SUPPRESSOR 

Stand-off  Voltage  -  24  Volts      Peak  Pulse  Power  -  6000  Watts 


Case  Style  P600 


1.0(25-4) 
MIN. 


1.0  125.4) 
MIN. 


Dimensions  in  inches  and  (millimeters) 

*  Patent  It's  4,980,315 
5,166,769 
5,278,094 


 FEATURES  

♦  Designed  for  under  the  hood  applications 

♦  Plastic  package  has  Underwriters  Laboratories 
Flammability  classification  94V-0 

♦  Exclusive  G.I.  patented  Passivated  Anisotropic  Rectifier 
(PAR)  construction 

♦  6000W  peak  pulse  power  capability 
with  a  1 0/1 000ns  waveform 

♦  2000W  peak  pulse  power  capability  with  a 
1 0ns/50ms  waveform 

♦  Low  incremental  surge  resistance 

♦  Ideally  suited  for  automotive  "load  dump" 
applications 

♦  High  temperature  soldering  guaranteed: 
300°C/10  seconds  0.375"  (9.5mm)  lead  lengths, 
5lbs  (2.3kg)  tension 


 MECHANICAL  DATA  

Case:  Molded  plastic  body  over  nitride  passivated  die 
Terminals:  Axial  leads  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  positive  end  (cathode) 
Mounting  Position:  Any 
Weight:  0.07  ounce,  2.1  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°ambient  temperature  unless  otherwise  specified. 

RATINGS 

SYMBOL 

VALUE 

UNITS 

Peak  pulse  power  dissipation  with  a  10/1000(is  waveform  (note  i) 

PPPM 

6000 

Watts 

Peak  pulse  power  dissipation  with  a  10u;s/50ms  waveform  (note  2) 

PPPM 

2000 

Watts 

Steady  state  power  dissipation,  (note  6) 
lead  lengths  0.375"  (9.5mm),  Ti_=85°C 

Pm(av) 

5.0 

Watts 

Peak  forward  surge  current,  8.3ms  single 

half  sine-wave  on  rated  load  (JEDEC  Method)  (note  3) 

Ifsm 

400 

Amps 

Maximum  DC  reverse  leakage  current  at  Vwm=24V  Ta=25°C 

Ta=150°C 

Id 

1.0 

50.0 

uA 

Reverse  Breakdown  Voltage  at  100mA                 Ta=25°C  minimum 

Ta=25°C  maximum 
Ta=150°C  minimum 
Ta=150°C  maximum 

V(BR) 

26.7 
32.6 
29.7 
36.7 

Volts 

Maximum  clamping  voltage  at  Ippm=90A  (note  4)Ta=25°C 

TA=150°C 

Vc 

40.0 
45.0 

Volts 

Maximum  instantaneous  forward  voltage  at  1 00A  (note  5) 

VF 

1.8 

Volts 

Operating  junction  and  storage  temperature  range 

Tj,  TSTG 

-65  to +185 

°C 

NOTES: 

(1)  Non  repetitive  current  pulse,  per  Fig.  2,  with  a  10/1000jjs  waveform 

(2)  Non  repetitive  current  pulse,  per  Fig.  5,  with  a  1 0us/50ms  waveform 

(3)  Measured  on  8.3ms  half  sine-wave,  or  equivalent  square  wave,  duty  cycle=4  pulses  maximum 

(4)  Measured  on  80>s  square  pulse  width 

(5)  Measured  on  300|.is  second  square  pulse  width 

(6)  Mounted  on  copper  pad  area  of  0.8  x  8.0"  (20  x  20mm)  per  Fig.  5 


479 


©  General  Instrument 

Power  Semiconductor  Division 


RATINGS  AND  CHARACTERISTIC  CURVES  6KA24 


FIG.  5  -  PULSE  WAVEFORM 
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ZENER  DIODES 


6.2  VOLTS  TO  200  VOLTS 
1 .0  WATT  TO  1 .5  WATTS 
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INTRODUCTION  TO  ZENER 


General  Instrument  zener  diodes  utilize  controlled  avalanche  technology  to  provide  stable  volt- 
age references  for  electronic  circuits.  Available  in  various  power  ratings,  packages,  with  voltage 
tolerances  as  tight  as  +/-5%,  PSD  provides  equipment  designers  with  an  excellent  zener  diode 
selection  to  meet  most  voltage  reference  needs. 


ZENER  PART  NUMBERING  SYSTEM 


1.  Surface  Mount 

a)  MELF 

1) JEDEC 

GLL-XXXX(6.2-91V) 

GLL-Glass  Leadless  (MELF) 
XXXX=Jedec  Designated  Numbers 

SML=XXXX 

SML=Surface  Mount  Leadless  (SMA) 
XXXX=Jedec  Designated  Numbers 

2.  Non-JEDEC  type 

ZGL41-XXX(100-200V) 

Z=Zener 

GL41=Glass  Leadless  Package  (D0-213AD) 
XXX=Mean  Zener  Voltage 

b)  SMX 
SMZB-XXXX 

SM=Surface  Mount 

B=Lead  Designators 

G=Gullwing 

J-JBend 

XXXX=Jedec  Designated  Numbers 

3.  Axial 

Z4KE-XXX(100-200V) 

Z=Zener  Axial 

4KE=1  Watt  D0204AL  CASE 
XXX=Mean  Zener  Voltage 
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QUICK  GUIDE  TO  ZENER  DIODES 


TYPE 

Z4KE100 
thru 
Z4KE200,  A 

GLL473S 
thru 
ZGL41-200,  A 

SML4735 
thru 
SML4763,  A 

SMZG,  J3789 
thru 
SMZG,  J3809,  A 

PACKAGE 

D0-204AL 

D0-213AB 

D0-214AC 

D0-214/215AA 

Pd(W) 

1.0 

1 .0 

1 .0 

1 .5 

Vz=6.2V 

CaLL4735,  A 

bML4/jb,  A 

Vz=6.8V 

GLL4736,  A 

SML4736,  A 

Vz=7.5V 

GLL4737,  A 

SML4737,  A 

vz— o.^v 

dl  1  ATkA  A 
JO,  M 

OlVILt  /  oO,  A 

Vz=9  1V 

cmi  47aq  a 

Vz=1 OV 

fill  4740  A 

SML4740,  A 

SMZJ3789,  A,  B 

Vz=1 1 V 

d\  1  4741  A 

ciun  4741  A 

n7Qfl  A  R 

OIVIZ.J  J/ UU,  rt,  D 

Vz=12V 

m I 4749  A 

QMI  4749  A 
OlVIL't/ ft,  A 

QM7  l^7Q1    A  R 

VZ— I JV 

CI  I  4"74Q  A 
0l_l_4/40,  A 

Chill  A 
bML4/4J,  A 

OMZJJ/y^,  A,  D 

Vz=15V 

GLL4744,  A 

SML4744,  A 

SMZJ3793,  A,  B 

Vz=16V 

GLL4745,  A 

SML4745,  A 

SMZJ3794,  A,  B 

Vz=18V 

GLL4746,  A 

SML4746,  A 

SMZJ3795,  A,  B 

Vz=20V 

GLL4747,  A 

SML4747,  A 

SMZJ3796,  A,  B 

Vz=22V 

n\  1  474ft  A 

QMI  4~74Q  A 

orvlZ.Jj/9/,  A,  D 

Vz=24V 

GLL4749,  A 

SML4749,  A 

SMJZ3798,  A,  B 

Vz=27V 

GLL4750,  A 

SML4750,  A 

SMJZ3799,  A,  B 

Vz=30V 

GLL4751.A 

SMU4751 ,  A 

SMJZ3800,  A,  B 

Vz=33V 

GLL4752,  A 

SML4752,  A 

SMJZ3801,  A,  B 

Vz=36V 

GLL4753,  A 

bML4753,  A 

SMJZ3802,  A,  B 

Vz=39V 

GLL4754,  A 

SML4754,  A 

Vz=43V 

GLL4755,  A 

SML4755,  A 

SMJZ3804,  A,  B 

Vz=47V 

GLL4756,  A 

SML4756,  A 

SMJZ3805,  A,  B 
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TYPE 
PACKAGE 

Z4KE100 
thru 
Z4KE200,  A 
D0-204AL 

GLL4735 
thru 
ZGL41-200,  A 
D0-213AB 

SML4735 
thru 

3ML4/DO,  A 

D0-214AC 

SMZG,  J3789 
thru 

oMiU,  J JOU3,  A 

DO-214/215AA 

Pd(W) 

1.0 

1.0 

1.0 

1.5 

Vz=51V 

GLL4757,  A 

SML4757.  A 

SMJZ3806,  A,  B 

Vz=56V 

GLL4758,  A 

SML4758,  A 

SMJZ3807,  A,  B 

Vz=62V 

GLL4759,  A 

SML4759,  A 

SMJZ3808,  A,  B 

Vz=68V 

GLL4760,  A 

SML4760,  A 

SMJZ3809V,  A,  B 

Vz=75V 

GLL4761,  A 

SML4761,  A 

Vz=82V 

GLL4762,  A 

SML4762,  A 

Vz=91V 

GLL4763,  A 

SML4763,  A 

Vz=100V 

Z4KE100,  A 

ZGL41-100,  A 

Vz=110V 

Z4KE110,  A 

ZGL41-110,  A 

Vz=120V 

Z4KE120,  A 

ZGL41-120,  A 

Vz=130V 

Z4KE130,  A 

ZGL41-130,  A 

Vz=140V 

Z4KE140,  A 

ZGL41-140,  A 

Vz=150V 

Z4KE150,  A 

ZGL41-150,  A 

Vz=160V 

Z4KE160,  A 

ZGL41-160,  A 

Vz=170V 

Z4KE170,  A 

ZGL41-170,  A 

Vz=180V 

Z4KE180,  A 

ZGL41-180,  A 

Vz=190V 

Z4KE190,  A 

ZGL41-190,  A 

Vz=200V 

Z4KE200,  A 

ZGL41-200,  A 
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GLL4735  THRU  GLL4763A 


SURFACE  MOUNT  GLASS  PASSIVATED  ZENER 

Zener  Voltage  -6.2  to  91.0  Volts       Steady  State  Power  -1.0  Watt 


DO-213AB 


FEATURES 


-  SOLDERABLE  ENDS 
-  1st  BAND 


♦  Plastic  package  has  Underwriters  Laboratory  Flammability 
Classification  94V-0 
For  surface  mounted  applications 
Glass  passlvated  chip  junction 
Low  zener  impedance 
Low  regulation  factor 
High  temperature  soldering  guaranteed: 
250°C/10  seconds  at  terminals 


i 


02 -D'* 0.008  (0.20) 


MECHANICAL  DATA 


1st  band  denotes  type  and  positive  end  (cathode) 


Dimensions  are  in  inches  and  (millimeters) 


Case:  JEDEC  DO-213AB  molded  plastic  over  passivated  junction 
Terminals:  Solder  plated,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Red  band  denotes  zener  diode  and  positive  end  (cathode) 

Mounting  Position:  Any 

Weight:  0.0046  ounce,  0.116  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 

OPERATING  JUNCTION  AND  STORAGE  TEMPERATURE  RANGE: Tj.Tstg:  -55°C  to  +150°C 


TYPE 

NOMINAL 

ZENER 
VOLTAGE 
AT  IzT 
(NOTE  1) 

Vz 
(Volts) 

TEST 
CURRENT 
Izt 
(mA) 

MAXIMUM  DYNAMIC 
IMPEDANCE 

MAXIMUM  DC  REVERSE 
LEAKAGE  CURRENT 

MAXIMUM 

ZENER 
CURRENT 

(NOTE  2) 

izu 

(mApk) 

MAXIMUM 
FORWARD 
VOLTAGE 
at  200mA 
Vf 
(Volts) 

Zzrat 
l*T 

(Ohms) 

Zzk  at  Izk 
(Ohms) 

Izk 
(mA) 

In 
([■A) 

Vr 
(Volts) 

GLL4735 

6.2 

41.0 

2.0 

700 

1.0 

10.0 

3.0 

730.0 

1.2 

GLL4736 

6.8 

37.0 

3.5 

700 

1.0 

10.0 

4.0 

660.0 

1.2 

GLL4737 

7.5 

34.0 

4.0 

700 

0.5 

10.0 

5.0 

605.0 

1.2 

GLL4738 

8.2 

31.0 

4.5 

700 

0.5 

10.0 

6.0 

550.0 

1.2 

GLL4739 

9.1 

28.0 

5.0 

700 

0.5 

10.0 

7.0 

500.0 

1.2 

GLL4740 

10 

25.0 

7.0 

700 

0.25 

10.0 

7.6 

454.0 

1.2 

GLL4741 

1 1 

23.0 

8.0 

700 

0.25 

5.0 

8.4 

414.0 

1.2 

GLL4742 

12 

21.0 

9.0 

700 

0.25 

5.0 

9.1 

380.0 

1.2 

GLL4743 

13 

19.0 

10.0 

700 

0.25 

5.0 

9.9 

344.0 

1.2 

GLL4744 

15 

17.0 

14.0 

700 

0.25 

5.0 

11.4 

305.0 

1.2 

GLL4745 

16 

15.5 

16.0 

700 

0.25 

5.0 

12.2 

285.0 

1.2 

GLL4746 

18 

14.0 

20.0 

750 

0.25 

5.0 

13.7 

250.0 

1.2 

GLL4747 

20 

12.5 

22.0 

750 

0.25 

5.0 

15.2 

225.0 

1.2 

GLL4748 

22 

11.5 

23.0 

750 

0.25 

5.0 

16.7 

205.0 

1.2 

GLL4749 

24 

10.5 

25.0 

750 

0.25 

5.0 

18.2 

190.0 

1.2 

GLL4750 

27 

9.5 

35.0 

750 

0.25 

5.0 

20.6 

170.0 

1.2 

GLL4751 

30 

8.5 

40.0 

1000 

0.25 

5.0 

22.8 

150.0 

1.2 

GLL4752 

33 

7.5 

45.0 

1000 

0.25 

5.0 

25.1 

135.0 

1.2 

GLL4753 

36 

7.0 

50.0 

1000 

0.25 

5.0 

27.4 

125.0 

1.2 

GLL4754 

39 

6.5 

60.0 

1000 

0.25 

5.0 

29.7 

115.0 

1.2 

GLL4755 

43 

6.0 

70.0 

1500 

0.25 

5.0 

32.7 

110.0 

1.2 

GLL4756 

47 

5.5 

80.0 

1500 

0.25 

5.0 

35.8 

95.0 

1.2 

GLL4757 

51 

5.0 

95.0 

1500 

0.25 

5.0 

38.8 

90.0 

1.2 

GLL4758 

56 

4.5 

110.0 

2000 

0.25 

5.0 

42.6 

80.0 

1.2 

GLL4759 

62 

4.0 

125.0 

2000 

0.25 

5.0 

47.1 

70.0 

1.2 

GLL4760 

68 

3.7 

150.0 

2000 

0.25 

5.0 

51.7 

65.0 

1.2 

GLL4761 

75 

3.3 

175.0 

2000 

0.25 

5.0 

56.0 

60.0 

1.2 

GLL4762 

82 

3.0 

200  0 

3000 

0.25 

5  0 

62.2 

55.0 

1.2 

GLL4763 

91 

2.0 

250.0 

3000 

0.25 

5.0 

69.2 

50.0 

1.2 

NOTES: 

(1)  Standard  voltage  tolerance  is  ±10%.  Suffix  A  =  ±5% 

(2)  Surge  current  is  a  non-repetitive,  8.3ms  pulse  width  square  wave  or 
equivalent  sine-wave  superimposed  on  Izt  per  JEDEC  Method 

(3)  Maximum  steady  state  power  dissipation  is  1 .0  watt  at  Tt=75°C 
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®  General  Instrument 

Power  Semiconductor  Division 


RATINGS  AND  CHARACTERISTIC  CURVES  GLL4735  THRU  GLL4763A 


FIG.  1  -  MAXIMUM  CONTINUOUS  POWER  DISSIPATION 

1.0 


FIG.  2  -  TYPICAL  ZENER  IMPEDANCE 
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FIG.  3  -  TYPICAL  INSTANTANEOUS  FORWARD 
CHARACTERISTICS  FOR  GLL4763 


FIG.  4  -  TYPICAL  REVERSE  CHARACTERISTICS 
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SML4735  THRU  SML4763A 

SURFACE  MOUNT  GLASS  PASSIVATED  ZENER 

Zener  Voltage  -6.2  to  91.0  Volts       Steady  State  Power  -1.0  Watt 


DO-214AC 


T-j  "i 

0  090,2  29,    I  \\ 


0.078 1  t.9B) 
0.M»  f  1.527 


0.030  fft?B/ 


0.005  <0.127>MAX. 


 FEATURES  

♦  Plastic  package  has  Underwriters  Laboratory  Flammability 
Classification  94V-0 

♦  For  surface  mounted  applications 

♦  Glass  passivated  chip  junction 

♦  Low  zener  impedance 

♦  Low  regulation  factor 

♦  High  temperature  soldering  guaranteed: 
250°C/10  seconds  at  terminals 


MECHANICAL  DATA 


0.194  Mm 

Dimensions  are  in  inches  and  (millimeters) 


Case:  JEDEC  DO-214AC  molded  plastic  over  passivated  junction 
Terminals:  Solder  plated,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  positive  end  (cathode) 
Mounting  Position:  Any 
Weight:  0.002  ounce,  0.064  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 

OPERATING  JUNCTION  AND  STORAGE  TEMPERATURE  RANGE:  Tj,  Tstg:  -55°C  to  +150X 


TYPE 

NOMINAL 

ZENER 
VOLTAGE 
at  Izt 
Vz 
(NOTE  1) 
(VoltS) 

TEST 
CURRENT 

Izt 
(mA) 

MAXIMUM  DYNAMIC 
IMPEDANCE 

MAXIMUM  DC  REVERSE 
LEAKAGE  CURRENT 

MAXIMUM 

SURGE 
CURRENT 

(NOTE  2) 

Irm 
(mApk) 

MAXIMUM 
FORWARD 
VOLTAGE 
at  200mA 

Vf 
(Volts) 

Zzrat 

Izt 
(Ohms) 

ZzKat 
(Ohms) 

(NOTE  1) 

E 

(mA) 

In 
(PA) 

Vb 
(Volts) 

SMU735 

6.2 

41.0 

2.0 

700 

1.0 

10.0 

3.0 

730.0 

1.2 

SML4736 

6.8 

37.0 

3.5 

700 

1.0 

10.0 

4.0 

660.0 

1.2 

SML4737 

7.5 

34.0 

4.0 

700 

0.5 

10.0 

5.0 

605.0 

1.2 

SML4738 

8.2 

31.0 

4.5 

700 

0.5 

10.0 

6.0 

550.0 

1.2 

SML4739 

9.1 

28.0 

5.0 

700 

0.5 

10.0 

7.0 

500.0 

1.2 

SML4740 

10 

25.0 

7.0 

700 

0.25 

10.0 

7.6 

454.0 

1.2 

SML4741 

11 

23.0 

8.0 

700 

0.25 

5.0 

8.4 

414.0 

1.2 

SML4742 

12 

21.0 

9.0 

700 

0.25 

5.0 

9.1 

380.0 

1.2 

SML4743 

13 

19.0 

10.0 

700 

0.25 

5.0 

9.9 

344.0 

1.2 

SML4744 

15 

17.0 

14.0 

700 

0.25 

5.0 

11.4 

305.0 

1.2 

SML4745 

16 

15.5 

16.0 

700 

0.25 

5.0 

12.2 

285.0 

1.2 

SML4746 

18 

14.0 

20.0 

750 

0.25 

5.0 

13.7 

250.0 

1.2 

SML4747 

20 

12.5 

22.0 

750 

0.25 

5.0 

15.2 

225.0 

1.2 

SML4748 

22 

11.5 

23.0 

750 

0.25 

5.0 

16.7 

205.0 

1.2 

SML4749 

24 

10.5 

25.0 

750 

0.25 

5.0 

18.2 

190.0 

1.2 

SML.4750 

27 

9.5 

35.0 

750 

0.25 

5.0 

20.6 

170.0 

1.2 

SML4751 

30 

8.5 

40.0 

1000 

0.25 

5.0 

22.8 

150.0 

1.2 

SML4752 

33 

7.5 

45.0 

1000 

0.25 

5.0 

25.1 

135.0 

1.2 

SML4753 

36 

7.0 

50.0 

1000 

0.25 

5.0 

27.4 

125.0 

1.2 

SML4754 

39 

6.5 

60.0 

1000 

0.25 

5.0 

29.7 

115.0 

1.2 

SML4755 

43 

6.0 

70.0 

1500 

0.25 

5.0 

32.7 

110.0 

1.2 

SMU4756 

47 

5.5 

80.0 

1500 

0.25 

5.0 

35.8 

95.0 

1.2 

SML4757 

51 

5.0 

95.0 

1500 

0.25 

5.0 

38.8 

90.0 

1.2 

SML4758 

56 

4.5 

110.0 

2000 

0.25 

5.0 

42.6 

80.0 

1.2 

SML4759 

62 

4.0 

125.0 

2000 

0.25 

5.0 

47.1 

70.0 

1.2 

SML4760 

68 

3.7 

150.0 

2000 

0.25 

5.0 

51.7 

65.0 

1.2 

SML4761 

75 

3.3 

175.0 

2000 

0.25 

5.0 

56.0 

60.0 

1.2 

SML4762 

82 

3.0 

200.0 

3000 

0.25 

5.0 

62.2 

55.0 

1.2 

SML4763 

91 

2.0 

250.0 

3000 

0.25 

5.0 

69.2 

50.0 

1.2 

NOTES: 

(1)  Standard  voltage  tolerance  is  10%,  Suffix  A  ±  5% 

(2)  Surge  current  is  a  non-repetitive,  8.3ms  pulse  width  square  wave  or 
equivalent  sine-wave  superimposed  on  Izt  per  JEDEC  Method 

(3)  Maximum  steady  state  power  dissipation  is  1 .0  watt  at  Tt=75°C 
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FIG.  3  -  TYPICAL  INSTANTANEOUS  FORWARD 

CHARACTERISTICS  FOR  SML4763  FIG.  4  -  TYPICAL  REVERSE  CHARACTERISTICS 


0.4      0.6      0.8      1.0      1.2      1.4  1.6 

INSTANTANEOUS  FORWARD  VOLTAGE, 
VOLTS 


ZGL41  -100  THRU  ZGL41-200A 


SURFACE  MOUNT  GLASS  PASSIVATED  ZENER 

Zener  Voltage  -  100  to  200  Volts       Steady  State  Power  ■  1.0  Watt 


DO-213AB 


-  SOLDERABLE  ENDS 


1st  band  denotes  type  and  positive  end  (cathode) 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  For  surface  mounted  applications 

♦  Glass  passivated  junction 

♦  Low  zener  impedance 

♦  Low  regulation  factor 

♦  High  temperature  soldering  guaranteed: 
250°C/1 0  seconds  at  terminals 


i 


MECHANICAL  DATA 


Case:  JEDEC  DO-213AB  molded  plastic  body  over 
passivated  Junction 

Terminals:  Solder  plated  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Red  band  denotes  zener  diode  and  positive  end 
(cathode) 

Mounting  Position:  Any 

Weight:  0.0046  ounce,  0.1 16  grams 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 

OPERATING  JUNCTION  AND  STORAGE  TEMPERATURE  RANGE:  Tj,Tstg:  -55°C  to  +150°C 


TYPE 

NOMINAL 
ZENER 
VOLTAGE 
at  Izt 

(NOTE  1) 
(Vz) 

TEST 
CURRENT 
(IZT) 

MAXIMUM  ZENER  DYNAMIC 
IMPEDANCE 

Zzt  at  Izt        Zzk  at  Izk 

MAXIMUM  DC  REVERSE 
LEAKAGE  CURRENT 
atVR 
(|R)  (Vr) 

MAXIMUM 

SURGE 
CURRENT 

(NOTE  2) 
(IRM) 

MAXIMUM 

INSTANTANEOUS 
FORWARD 
VOLTAGE 
at  200mA 
(Vf) 

(Volts) 

(mA) 

(Ohms) 

(Ohms) 

(mA) 

(HA) 

(Volts) 

(mAdc) 

(VOLTS) 

ZGL41-100 

100 

3.7 

250 

3100 

0.25 

1.0 

76.0 

10.0 

1.5 

ZGL41-110 

110 

3.4 

300 

4000 

0.25 

1.0 

83.6 

9.1 

1.5 

ZGL41-120 

120 

3.1 

380 

4500 

0.25 

1.0 

91.2 

8.3 

1.5 

ZGL41-130 

130 

2.9 

450 

5000 

0.25 

1.0 

98.8 

7.7 

1.5 

ZGL41-140 

140 

2.7 

525 

5500 

0.25 

1.0 

106.4 

7.1 

1.5 

ZGL41-150 

150 

600 

6000 

0.25 

1.0 

114.0 

6.7 

1.5 

ZGL41-160 

160 

2.3 

700 

6500 

0.25 

1.0 

121.6 

6.3 

1.5 

ZGL41-170 

170 

2.2 

800 

6750 

0.25 

1.0 

129.2 

5.9 

1.5 

ZGL41-180 

180 

2.1 

900 

7000 

0.25 

1.0 

136.9 

5.6 

1.5 

ZGL41-190 

190 

2.0 

1050 

7500 

0.25 

1.0 

144.4 

5.3 

1.5 

ZGL41-200 

200 

1.9 

1200 

8000 

0.25 

1.0 

152.0 

5.0 

1.5 

NOTES: 

(1)  Standard  voltage  tolerance  is  ±  10%,  Suffix  A  =  ±  5% 

(2)  Surge  current  is  a  non-repetitive,  8.3ms  pulse  width  square  wave  or 
equivalent  sine-wave  superimposed  on  Izr  per  JEDEC  Method 

(3)  Maximum  steady  state  power  dissipation  is  1.0  watt  atTT=75°C 
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RATINGS  AND  CHARACTERISTIC  CURVES  ZGL41 -100  THRU  ZGL41-200A 


FIG.  3  -  TYPICAL  INSTANTANEOUS 
FORWARD  CHARACTERISTICS 


FIG.  4  -  TYPICAL  REVERSE  CHARACTERISTICS 
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FIG.  6  -  TYPICAL  ZENER  VOLTAGE 
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(3)  General  Instrument 

Power  Semiconductor  Division 


Z4KE100  THRU  Z4KE200A 

GLASS  PASSIVATED  ZENER 

Zener  Voltage  -  100  to  200  Volts       Steady  State  Power  -  1.5  Watts 


DO-204AL 


0  107(2  7) 
0  080  (2.0)* 


0.205  (5.2) 
0.160(4.1) 


Dimensions  in  inches  and  (millimeters) 


FEATURES 


♦  Plastic  package  has  Underwriters  Laboratory 
Flammability  Classification  94V-0 

♦  Low  zener  impedance 

♦  Low  regulation  factor 

♦  Glass  passivated  junction 

♦  High  temperature  soldering  guaranteed: 
260°C/10  seconds  0.375"  (9.5mm)  lead  length, 
5  lbs.  (2.3kg)  tension 


MECHANICAL  DATA 


Case:  JEDEC  DO-204AL  molded  plastic  over  passivated 
Junction 

Terminals:  Plated  axial  leads,  solderable  per  MIL-STD-750, 
Method  2026 

Polarity:  Color  band  denotes  positive  end  (cathode) 
Mounting  Position:  Any 
Weight:  0.012  ounce,  0.3  gram 


MAXIMUM  RATINGS  AND  ELECTRICAL  CHARACTERISTICS 


Ratings  at  25°C  ambient  temperature  unless  otherwise  specified. 

OPERATING  JUNCTION  AND  STORAGE  TEMPERATURE  RANGE:  Tj,  Tstg:  -55°C  to  +150°C 


TYPE 

ZENER 
VOLTAGE 
at  5.0mA 

MAXIMUM  ZENER 
DYNAMIC 
IMPEDANCE 

MAXIMUM  DC  REVERSE 
LEAKAGE  CURRENT  AT 

Vr 

MAXIMUM 
INSTANTANEOUS 
FORWARD 
VOLTAGE 
at  0.50A 

MAXIMUM 
CONTINUOUS 
REGULATOR 
CURRENT  (1) 

Vz 
(Volts) 

Izt 
(mA) 

ZZT 

(Ohms) 

IZK 

(mA) 

ZZK 

(Ohms) 

Vr 
(Volts) 

Ir  ®  25°C 
<uA) 

Ir  100°C 
(nA) 

Vfm 
(Volts) 

Izm 

MIN 

MAX 

Z4KE100 

90 

110 

5.0 

500 

0.25 

5000 

72.0 

0.5 

100.0 

1.0 

15.0 

Z4KE100A 

95 

105 

5.0 

500 

0.25 

5000 

76.0 

0.5 

100.0 

1.0 

15.0 

Z4KE110 

99 

121 

5.0 

600 

0.25 

5000 

79.2 

0.5 

100.0 

1.0 

13.0 

Z4KE110A 

104 

116 

5.0 

600 

0.25 

5000 

83.2 

0.5 

100.0 

1.0 

13.0 

Z4KE120 

108 

132 

5.0 

700 

0.25 

5000 

86.4 

0.5 

100.0 

1.0 

12.0 

Z4KE120A 

114 

126 

5.0 

700 

0.25 

5000 

91.2 

0.5 

100.0 

1.0 

12.0 

Z4KE130 

117 

143 

5.0 

800 

0.25 

5000 

93.6 

0.5 

100.0 

1.0 

11.0 

Z4KE130A 

124 

137 

5.0 

800 

0.25 

5000 

99.2 

0.5 

100.0 

1.0 

11.0 

Z4KE140 

126 

154 

5.0 

900 

0.25 

5000 

100 

0.5 

100.0 

1.0 

10.7 

Z4KE140A 

133 

147 

5.0 

900 

0.25 

5500 

106.4 

0.5 

100.0 

1.0 

10.7 

Z4KE1 50 

135 

165 

5.0 

1000 

0.25 

6000 

108.0 

0.5 

100.0 

1.0 

10.0 

Z4KE1 50A 

142 

158 

5.0 

1000 

0.25 

6000 

113.6 

0.5 

100.0 

1.0 

10.0 

Z4KE160 

144 

176 

5.0 

1100 

0.25 

6500 

115.2 

0.5 

100.0 

1.0 

9.0 

Z4KE160A 

152 

168 

5.0 

1100 

0.25 

6500 

121.6 

0.5 

100.0 

1.0 

9.0 

Z4KE170 

153 

187 

5.0 

1200 

0.25 

7000 

122.4 

0.5 

100.0 

1.0 

8.8 

Z4KE1 70A 

162 

179 

5.0 

1200 

0.25 

7000 

129.6 

0.5 

100.0 

1.0 

8.0 

Z4KE180 

162 

198 

5.0 

1300 

0.25 

7000 

129.6 

0.5 

100.0 

1.0 

8.0 

Z4KE1 80A 

171 

189 

5.0 

1300 

0.25 

7000 

136.8 

0.5 

100.0 

1.0 

8.0 

Z4KE190 

171 

209 

5.0 

1400 

0.25 

7500 

136.8 

0.5 

100.0 

1.0 

7.9 

Z4KE1 90A 

180 

200 

5.0 

1400 

0.25 

7500 

144.0 

0.5 

100.0 

1.0 

7.9 

Z4KE200 

180 

220 

5.0 

1500 

0.25 

8000 

144.0 

0.5 

100.0 

1.0 

7.0 

Z4KE200A 

190 

210 

5.0 

1500 

0.25 

8000 

152.0 

0.5 

100.0 

1.0 

7.0 

NOTES: 

(1)  Standard  voltage  tolerance  is  ±10%,  suffix  "A"  is  ±  5% 

(2)  Temperature  rating  at  specified  regulator  current  is  Tl=30°C  — . 

(3)  Maximum  steady  state  power  dissipation  is  1 .5  watts  at  Tl=75°C  (jj  Gefiefal  InStTUmCFlt 

with  lead  length  0.375"  (9.5mm)  491  Power  Semiconductor  Division 


RATINGS  AND  CHARACTERISTICS  CURVES  Z4KE100  THRU  Z4KE200A 
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SMZG  AND  SMZJ 
3789  THRU  3809B 


4* 


SURFACE  MOUNT  ZENER  DIODE 

Zener  Voltage  -10  to  68  Volts      Steady  State  Power  -1.5  Watts 


DO-214AA 
MODIFIED  J-BEND 


0.003 


'|g.Mj| 

"WLL 


|  0  O0B(0JO3) 


0  83  (2  W! 

0:177;, 


DO-215AA 

7 

1 


8016(8.411     //I  .  n\  8075,190)^"  /      » «M  (tt  fffl 

™w»3a/Vf=  d%  *— H — K-^ 

^     0(iO  0066S1*7}\       I      0.03Q(O76J  T 

ra5„  OO30(I>  97)  r*-*+-  0  015 1038)  SEATING 


Dimensions  in  inches  and  (millimeters) 


 FEATURES    MECHANICAL  DATA  

♦  Plastic  package  has  Underwriters  Laboratory  Rammability  Case:  JEDEC  DO-214/D0215AA  molded  plastic  over 
Classification  94V-0  passivated  junction 

♦  For  surface  mounted  applications  Terminals:  Solder  plated,  solderable  per  MIL  STD-750, 

♦  Glass  passivated  chip  junction  Method  2026 

♦  Low  zener  impedance  Polarity:  Color  band  denotes  positive  end  (cathode) 

♦  Low  regulation  factor  Mounting  Position:  Any 

♦  High  temperature  soldering  guaranteed:  Weight:  0.003  ounce  ,  0.093  gram 
250°C/1 0  seconds  at  terminals 

OPERATING  JUNCTION  AND  STORAGE  TEMPERATURE  RANGE:  Tj.Tstg:  -55°C  to  +150°C 


MAXIMUM  ELECTRICAL  CHARACTERISTICS 


PART  NUMBER 

DEVICE 
MARKING 
CODE 

NOMINAL 
ZENER 
VOLTAGE 

VzatlzT 
(Volts) 

TEST 
CURRENT 

Izt 

(mA) 

MAX.  ZENER 
IMPEDANCE 

MAX.  REVERSE 
LEAKAGE 
CURRENT 
Ir  at  Vh 

MAX. 
ZENER 
CURRENT 
IZM 

(mA) 

GULL-WING 

MODIFIED 
J-BEND 

ZzTat  IZT 

Zzk  at  Izk 

(Ohms) 

(Ohmsl 

(mA) 

(HA) 

(Volts) 

SMZG3789A.B 

SMZJ3789A.B 

WA,B 

10.0 

37.5 

5.0 

1000 

0.25 

50.0 

7.6 

125 

SMZG3790A.B 

SMZJ3790A.B 

WC.D 

11.0 

34.1 

6.0 

650 

0.25 

10.0 

8.4 

115 

SMZG3791A.B 

SMZJ3791A.B 

WE.F 

12.0 

31  2 

7.0 

550 

0.25 

5.0 

9.1 

105 

SMZG3792A.B 

SMZJ3792A.B 

WG.H 

13.0 

28.8 

7.5 

550 

0.25 

5.0 

9.9 

98 

SMZG3793A.B 

SMZJ3793A.B 

WI.J 

15.0 

25.0 

9.0 

600 

0.25 

5.0 

11.4 

85 

SMZG3794A.B 

SMZJ3794A.B 

WK.L 

16.0 

23.4 

10.0 

600 

0.25 

5.0 

12.2 

80 

SMZG3795A.B 

SMZJ3795A.B 

XA.B 

18.0 

20.8 

12.0 

650 

0.25 

5.0 

13.7 

70 

SMZG3796A.B 

SMZJ3796A,B 

XCD 

20  0 

18.7 

14.0 

650 

0.25 

5.0 

15.2 

62 

SMZG3797A.B 

SMZJ3797A,B 

XE,F 

22.0 

17.0 

17.5 

650 

0.25 

5.0 

16.7 

56 

SMZG3798A.B 

SMZJ3798A.B 

XG.H 

15.6 

19.0 

700 

0.25 

5.0 

18.2 

51 

SMZG3799A.B 

SMZJ3799A.B 

xu 

13.9 

23.0 

700 

0.25 

5.0 

20.6 

46 

SMZG3800A.B 

SMZJ3800A.B 

XK.L 

30.0 

12.5 

26.0 

750 

0.25 

5.0 

22.8 

41 

SMZG3801  A,B 

SMZJ3801  A.B 

YA,B 

33.0 

11.4 

33.0 

800 

0.25 

5.0 

25.1 

38 

SMZG3802AB 

SMZJ3802AB 

YC.D 

36.0 

10.4 

38.0 

850 

0.25 

5.0 

27.4 

35 

SMZG3803A.B 

SMZJ3803A.B 

YE,F 

39.0 

9.6 

45.0 

900 

0.25 

5.0 

29.7 

31 

SMZG3804A.B 

SMZJ3804A.B 

YG.H 

43.0 

8.7 

53.0 

950 

0.25 

5.0 

32.7 

28 

SMZG3805A  B 

SMZJ3805A.B 

YI.J 

8.0 

67.0 

1000 

0.25 

5.0 

35.8 

26 

SMZG3806AB 

SMZJ3806A.B 

YK,L 

51.0 

7.3 

70.0 

1100 

0.25 

5.0 

38.8 

24 

SMZG3807A.B 

SMZJ3807A.B 

ZA,B 

56.0 

&  7 

86.0 

1300 

0.25 

5.0 

42.6 

22 

SMZG3808A  B 

SMZJ3808A.B 

ZCD 

62.0 

6.0 

100.0 

1500 

0.25 

5.0 

47.1 

20 

SMZG3809A.B 

SMZJ3809A.B 

ZE,F 

68.0 

5.5 

120.0 

1700 

0.25 

5.0 

51.7 

18 

NOTES: 

(1)  Standard  voltage  tolerance  is  ±20%.  suffix  "A"  denotes  ±10%  and  suffix  "B"  denotes  ±5%  — 

(2)  Maximum  steady  state  power  dissipation  is  1 .5  watts  at  Ti=75°C  (SEE  FIG.1)  General  Instrument 
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 PACKAGING  CODES 

STANDARD  ANTI-STATIC 


PACKAGE  PACKAGE 


CODE 

CODES 

PACKAGING  DESCRIPTION 

1 

51 

Bulk 

2 

52 

DO-214/215AA  (SMB),  12mm  Tape,  7"  Diameter  Plastic  Reel 

3 

53 

26mm  Horizontal  Taping  and  Ammo  Box  Packing 

4 

54 

52.4mm  Horizontal  Tape,  13"  Diameter  Paper  Reel  Class  I 

4A 

Euroform,  Reel  Cathode  First  Off  Reel  Non  Lead  Coated 

4B 

Euroform,  Ammo  Pack,  Cathode  First  Out  of  Box  Non  Lead  Coated 

4C 

Euroform,  Reel  Cathode  Last  Off  Reel  Non  Lead  Coated 

4D 

Euroform,  Ammo  Pack,  Cathode  Last  Out  of  Box,  Non  Lead  Coated 

5 

55 
5A 
5B 

DO-214/215AA  (SMB),  12mm  Tape,  13"  Diameter  Paper  Reel 

DO-214AC  (SMA),  12mm  Tape,  13"  Diameter  Plastic  Reel,  Electro-static  Packing 

DO-214/215AA  (SMB)  12mm  Tape,  13"  Diameter  Plastic  Reel,  Electro-static  Packing 

5C 

SO8/MS-012AA,  12mm  Tape,13"  Diameter  Reinforced  Hub  Paper  Reels 

6 

56 

Avisert,  Cathode  Up,  Cathode  First  Off  Reel 

7 

57 

DO-214/215AB  (SMC),  16mm  Tape,  7"  Diameter  Plastic  Reel 

8 

58 

Avisert,  Cathode  Up,  Cathode  First  Out  of  Ammo  Pack 

9 

59 
9A 

DO-214/215AB  (SMC),  16mm  Tape,  13"  Diameter  Paper  Reel 

DO-214/215AB  (SMC),  16mm  Tape,  13"  Diameter  Plastic  Reel,  Electro-static  Packing 

10 

60 

Avisert,  Cathode  Down,  Anode  First  Off  Reel 

11 

61 

DO-214AC  (SMA),  12mm  Tape,  7"  Diameter  Plastic  Reel 

12 

62 

Avisert,  Cathode  Down,  Anode  First  Out  of  Ammo  Pack 

13 

63 

DO-214AC  (SMA),  12mm  Tape,  13"  Diameter  Paper  Reel 

14 

64 

Panasert,  Cathode  Up,  Cathode  First  Off  Reel 

15 

65 

Panasert,  Cathode  Up,  Anode  First  Out  of  Ammo  Pack 

16 

66 

Panasert,  Cathode  Up,  Cathode  First  Out  of  Ammo  Pack 

17 

67 

DO-214BA  (GF1),  12mm  Tape,  7"  Diameter  Plastic  Reel 

18 

68 

Panasert,  Cathode  Down,  Anode  First  Off  Reel 

19 

69 

DO-214BA  (GF1),  12mm  Tape,  13"  Diameter  Paper  Reel 

20 

70 

Panasert,  Cathode  Down,  Anode  First  Out  of  Ammo  Pack 

21 

71 

Panasert,  Cathode  Up,  Cathode  First  Off  Reel,  Lead  Coat 

22 

72 

Bulk  Pack  for  Special  Axial-Leaded  Formed  Devices 

23 

73 

52.4mm  Horizontal  Tape  and  Ammo  Box  Packing,  Class  I 

24 

74 

Panasert,  Cathode  Up,  Cathode  First  out  of  Ammo  Pack,  Lead  Coat 

26 

76 

DO-213AB  (GL41)  12mm  Tape,  13"  Diameter  Paper  Reel 

27 

77 

DFS  Bridge,16mm  Tape,  13"  Diameter  Paper  Reel 

28 

78 

Special  Carton  Packing  method  for  Tube  Packaging  Products 

29 

79 

SO14/MS-012BA  16mm  Tape,  13"  Diameter  Reinforced  Hub  Paper  Reels 

30 

80 

MB-S  (0.5A)  Bridge,  12mm  Tape,  13"  Diameter  Paper  Reel 

31 

81 

SO20/MS-013AC,  TO-263AA.AB  24mm  Tape,  13"  Diameter  Reinforced  Hub  Paper  Reel 

32 
39 

82 
89 

DO-213AA  (GL34),  8mm  Tape,  7"  Diameter  Paper  Reel 
Miscellaneous  Non-Standard  T&R  Packaging 

40 

90 

Euroform,  Reel,  Cathode  First  Off  Reel,  Lead  Coated 

41 

91 

Euroform,  Ammo  Pack,  Cathode  First  Out  of  Ammo  Pack,  Lead  Coated 

42 

92 

Euroform,  Reel,  Cathode  Last  Off  Reel,  Lead  Coated 

43 

93 

Euroform,  Ammo  Pack,  Cathode  Last  Out  of  Ammo  Pack,  Lead  Coated 

44 

94 

52.4mm  Horizontal  Tape,  13"  Diameter  Paper  Reel,  5mm  Component  Spacing 
for  1 .5KA  devices  only. 

45 

45 

Anti-Static  Tube  Packaging  for  ITO220,  TO247AD,  DFM,  and  Arrays 

46 

96 

DO-213AB  (GL41)  12mm  Tape,  7"  Diameter  Plastic  Reels 

48 

98 

DO-213AA  (GL34)  8mm  Tape,  7"  Diameter  Plastic  Reels 

50 

100 

MPG06  Pseudo  Radial  Tape,  Cathode  First  Out  of  Ammo  Pack 

Also  available  for  all  packaging  Electro-Static-Protection  by  adding  the  number  "50"  to  the  existing  codes. 
For  example,  "51"  would  be  Bulk,  Electro-Static  Packaging.  "54"  would  be  T/R,  Electro-Static  Packaging. 
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TABLE  1 

CASE  TYPES: 

PACKAGING 

BOX  SIZE 

QUANTITY 

GROSS  WEIGHT 

INOnto 

CM 

EA 

LBS 

KG 

DO-213AA  (GL34)  SURFACE  MOUNT  PAPER  BOX 

8.0  x  3.5  x  1.0 

20.3  x  8.8  x  2.54 

8000 

0.55 

0.25 

DO-213AB  (GL41) 

SURFACE  MOUNT  PAPER  BOX 

8.0  x  3.5  x  1.0 

20.3  x  8.8  x  2.54 

4000 

1.03 

0.47 

DO-214BA  (GF1)  SURFACE  MOUNT  PAPER  BOX 

8.0  x  3.3  x  .87 

20.3  x  8.4  x  2.2 

2000 

0.76 

1 .67 

DO-214AC  (SMA)  SURFACE  MOUNT  PAPER  BOX 

8.0  x  3.3  x  .87 

20.3  x  8.4  x  2.2 

2000 

0.77 

1.69 

DO-214AA  (SMB)  SURFACE  MOUNT  PAPER  BOX 

8.0  x  3.3  x  .87 

20.3  x  8.4  x  2.2 

2000 

0.77 

1.69 

DO-214AB  (SMC)  SURFACE  MOUNT  PAPER  BOX 

8.0  x  3.3  x  .87 

20.3  x  8.4  x  2.2 

1000 

0.87 

1.92 

DO-204AC 

PAPER  BOX 

11.75  x  5.125  x  2.5 

29.8  x  13.0  x  6.3 

4000 

3.85 

1.75 

DO-201AD 

PAPER  BOX 

11.75x5.125x2.5 

29.8x13.0x6.3 

1500 

4.41 

2.0 

DO-204AP 

PAPER  BOX 

11.75x5.125x2.5 

29.8  x  13.0  x  6.3 

4000 

3.75 

1.7 

DO-204AL/MPG06 

PAPER  BOX 

11.75x5.125x2.5 

29.8  x  13.0  x  6.3 

5000 

2.38/2.20 

1 .08/1 .0 

G4/G3 

PAPER  BOX 

11.75  x  5.125  x  2.5 

29.8  x  13.0  x  6.3 

3000/2000 

5.07/5.29 

2.3/2.4 

GP20/1.5KA 

PAPER  BOX 

pqfixnnxfi^ 

£9.0  X    1  O.U  A  U.J 

1500 

3.75 

1.7 

P600 

PAPER  BOX 

11.75x5.125x2.5 

29.8  x  13.0  x  6.3 

750 

3.72 

1.69 

DF-M/DF-S 

ANTI-STATIC  PLASTIC  TUBES 

19.0  LENGTH 

48.2  LENGTH 

50 

0.12 

0.05 

TO-220AB.AC 

ANTI-STATIC  PLASTIC  TUBES 

20.5  LENGTH 

52.0  LENGTH 

50 

0  306 

0.14 

TO-247AD 

ANTI-STATIC  PLASTIC  TUBES 

20.5  LENGTH 

52.0  LENGTH 

30 

0.572 

0.26 

TO-263AA.AB 

ANTI-STATIC  PLASTIC  TUBES 

20.5  LENGTH 

52.0  LENGTH 

50 

0  306 

0  14 

KBPM/2KBPM 

ANTI-STATIC  PVC  TRAY 

12.5x6.5  x  1.25 

31.7  x  16.5  x  3.17 

120 

0.53 

0.24 

GBU4.6.8 

ANTI-STATIC  PVC  TRAY 

12.5  x  6.1  x  1.0 

30.9  x  15.5x2.5 

250 

2.42 

1.1 

GBL 

ANTI-STATIC  PVC  TRAY 

12.5  x  6.1  x  1.0 

30.9  x  15.5x2.5 

400 

2.20 

1.0 

GBPC12-35W 

PAPER  BOX 

12.5  x  12.5x  1.7 

31.7  x  31.7  x  4.3 

100 

3.20 

2.1 

GBPC1.GBPC6 

PAPER  BOX 

7.5  x  7.5  x  1.43 

19.0  x  19.0x3.6 

100 

1.26/1.48 

0.57/0.67 

KBL 

ANTI-STATIC  PVC  TRAY 

12.2  x  6.1  x  1.5 

30.9  x  15.5  x  3.8 

300 

4.19 

1.9 

GBPC12-35 

PAPER  BOX 

12.5  x  12.5  x  1.7 

31.7x31.7x4.3 

100 

4.85- 

2.2 

KBU4,6,8 

ANTI-STATIC  PVC  TRAY 

12.2  x  6.1  x  1.5 

30.9  x  15.5  x  3.8 

250 

3.53 

2.1 

WOG/2WOG 

PLASTIC  BAG 

100 

0.37 

0.17 

Gl  IRELAND  BULK  PACKAGING 


CASE  TYPES: 

PACKAGING 

BOX  SIZE 

QUANTITY 

GROSS  WEIGHT 

INCHES 

CM 

EA 

LBS 

KG 

1.5KE 

PAPER  BOX 

9.8  x  4.7  x  3.1 

25.0  x  12.0  x  8.0 

1000 

2.17 

0.98 

DO-204AL 

PAPER  BOX 

8.8  x  3.1  x  1.8 

22.5  x  8.0  x  4.5 

1000 

1.16 

0.53 

DO-204AC 

PAPER  BOX 

8.8  x  3.1  x  1.8 

22.5  x  8.0  x  4.5 

1000 

0.91 

0.41 

MS-012AA  (SO-8) 

ANTI-STATIC  PLASTIC  TUBES 

19.7  x  .31 

50  x  .78 

98 

0.032 

0.014 

MS-012AB  (SO-14) 

ANTI-STATIC  PLASTIC  TUBES 

19.7  x  .62 

50  x  1 .6 

50 

0.101 

0.046 

MS-013AC  (SO-20) 

ANTI-STATIC  PLASTIC  TUBES 

19.7  x  .62 

50  x  1.6 

25 

0.104 

0.047 

DO-214AA/DO-215AA 

PAPER  BOX 

10x3.25x4.75 

25.4  x  10.6  x  12.1 

2000 

0.55 

0.250 

□0-214AB/DO-215AB 

PAPER  BOX 

10x3.25x4.75 

25.4  x  10.6  x  12.1 

1000 

0.63 

0.286 

MB-M  (0.5A  BRIDGE) 

ANTI  STATIC  TUBES 

20.3  x  .41 

51.5x1.04 

100 

0.079 

0.036 

MB-S  (0.5A  SM  BRIDGE) 

ANTI-STATIC  TUBES 

20.3  x  .41 

51.5  x  1.04 

100 

0.073 

0.033 

AMMO  PACK  PACKAGING 


TABLE  2 


Available 

Packaging 

Dimension 

Dimension 

Dimension 

Quantity 

Packaging 

Product  Outlines 

Codes 

"A- 

"B" 

■c- 

Box 

26mm  Horizontal 

DO-204AL.MPG06 

9.7" 

1.7 

"3.7" 

3.0K 

Tape,  Ammo  Pack 

DO204AR  DO-204AC 

Pkg  3 

(247mm) 

(44mm) 

(95mm) 

1.5K 

52mm  Horizontal 

DO204AP  DO-204AL 

3.0K 

Tape,  Ammo  Pack 

MPG06,  DO-204AC 

Pkg  23 

10.0" 

3.15- 

4.53- 

2.0K 

DO201AD.  G3.G4.GP20 

(255mm) 

(80mm) 

(115mm) 

1.0K 

P600 

0.3K 

'Radial  (Avisert, 

GP10-E,  RGP10-E 

Pkg  8,15, 

Panasert,  Euroform) 

DO-204AL 

41 

13.4- 

Or 

7.9" 

2.5K 

Tape,  Ammo  Pack 

(340mm) 

(47mm) 

(200mm) 

•Pseudo  /Radial 

MPG06 

Pkg  50 

13.4- 

1.8" 

7.9" 

2.5k 

Tape,  Ammo  Pack 

(340mm) 

(47mm) 

(200mm) 

'Only  available  on  Taiwan  manufactured  components 
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COMPONENT  TAPE  REEL  MAX.  OFF 


COMPONENT 

UNITS 

SPACING 

SPACING 

DIMENSION 

ALIGNMENT 

GROSS  WEIGHT 

CASE  TYPE 

PER  REEL 

■A- 

FIG.  1 

"B"  FIG.  1 

"D" 

FIG.2 

•E"FIG. 

1 

PER  REEL 

ea. 

in. 

mm 

in 

mm 

in. 

mm 

in. 

mm 

lbs. 

Kg- 

1 .5KA  (PAR) 

2000 

0.200 

5.0 

2.06 

52.4 

13.0 

330 

0.047 

1.2 

7.1 

3.2 

DO-204AC 

4000 

0.200 

5.0 

2.06 

52.4 

13.0 

330 

0.047 

1.2 

S.O 

2.29 

DO-201AD 

1400 

0.395 

10.0 

2.06 

52.4 

13.0 

330 

0.047 

1.2 

4.9 

2.22 

DO-204AP 

4500 

0.200 

5.0 

2.06 

52.4 

13.0 

330 

0.047 

1.2 

5.4 

2.44 

DO-204MB 

5000 

0.200 

5.0 

2.06 

52.4 

13.0 

330 

0.047 

1.2 

4.6 

2.07 

DO-204AL 

5500 

0.200" 

5.0 

2.06 

52.4 

13.0 

330 

0.047 

\2 

5.5 

2.51 

DFS  Surface  Mount 

1500 

0.472 

12.0 

13.0 

330 

See  Fig.  1 1 

1.95 

0.885 

G3/G4 

1600/2000 

0.395 

10.0 

2.06 

52.4 

13.0 

330 

0.047 

1.2 

5.2/4.4 

2.36/2.02 

DO-214BA(GF1) 

1500/6500 

0.157 

4.0 

7.0/13.0 

178/330 

See  Fig.  11 

0.31/1.39 

0.14/0.63 

DO-213AA(GL34) 

2500 

0.157 

4.0 

7.0 

178 

See  Fig.  11 

0.471 

0.214 

DO-213AB  (GL41) 

1500/5000 

0.157 

4.0 

7.0/13.0 

178/330 

See  Fig.  11 

0.62/1.49 

0.281/0.68 

GP10E  Radial 

2500 

0.500 

12.7 

13.0 

330 

0.079 

2.0 

3.0 

1.34 

GP10E 

5500 

0.200 

5.0 

2.06 

52.4 

13.0 

330 

0.047 

1.2 

4.4 

1.99 

GP20 

1400 

0.395 

10.0 

2.06 

52.4 

13.0 

330 

0.047 

1.2 

4.9 

2.22 

MPG06 

5500 

0.200 

5.0 

2.06 

52.4 

13.0 

330 

0.047 

1.2 

3.8 

1.71 

MPG06  Radial 

2500 

0.500 

12.7 

0.080 

2.0 

3.0 

1.34 

P600 

800 

0.395 

10.0 

2.06 

52.4 

13.0 

330 

0.047 

1.2 

5.3 

2.39 

DO-214AC  (SMA) 

1800/7500 

0.157 

4.0 

7.0/13.0 

178/330 

See  Fig.  11 

0.24/0.99 

0.11/0.45 

DO-214AA(SMBi 

750/3200 

0.157 

4.0 

7.0/13.0 

178/330 

See  Fig,  11 

0.24/0.99 

0.11/0.45 

DO-214AB  (SMC) 

850/3500 

0.472 

12.0 

7.0/13.0 

178/330 

See  Fig.  11 

0.44/1.39 

0.20/0.63 

TO-263AA,  AB 

800 

0.630 

16.0 

13.0 

330 

See  Fig.  11 

2.4 

1.1 

Gl  IRELAND  HORIZONTAL  TAPE  /  REEL  PACKAGING 

COMPONENT  TAPE  REEL  MAX.  OFF 


COMPONENT 

UNITS 

SPACING 

SPACING 

DIMENSION 

ALIGNMENT 

GROSS  WEIGHT 

CASE  TYPE 

PER  REEL 

■A- 

FIG.  1 

■B-  FIG.  1 



FIG.2  

 -E-FIG.  1  

PER  REEL 

ea 

in. 

mm 

in  mm 

in. 

mm 

in.  mm 

lbs. 

Kg. 

1.5KE 

1400 

0.395 

10 

2.06  524 

13.0 

330 

0.047  1.2 

3.80 

1.76 

DO-204AL 

5500 

0.200 

5.0 

2.06  52.4 

13.0 

330 

0.047  1.2 

4,92 

2.23 

DO-204AC 

4000 

0.200 

5.0 

2.06  52.4 

7.0/13.0 

178/330 

0.047  1.2 

4.32 

1.96 

D0214AC  (SMA) 

1800/7500 

0.157 

4.0 

7.0/13.0 

178/330 

See  Fig.  11 

0,24  0,99 

0.11/0.45 

D0214AA/215AA  (SMB) 

1000/3200 

0.157 

4.0 

7.0/13.0 

178/330 

See  Fig.  11 

0.44/1.43 

0.20/.65 

D0214AB/215AB  (SMC) 

900/3000 

0.472 

12.0 

7.0/13.0 

178/330 

See  Fig.  11 

0.68/2.27 

0.31/1.03 

MS-012AA  (S08) 

2500 

0.315 

8.0 

7.0/13.0 

178/330 

See  Fig.  11 

1.21 

0.55 

MS-012AB(S014) 

2500 

0.472 

12.0 

13.0 

330 

See  Fig.  11 

2.00 

0.91 

MS-013AC(S020) 

1500 

0.472 

12.0 

13.0 

330 

See  Fig.  11 

2.64 

1.22 

MB-S  Surface  Mount 

3000 

0315 

8.0 

13.0 

330 

See  Fig.  11 

1.43 

0.65 

COMPONENT  AND  INSIDE  TAPE  SPACING 


TABLE  4 


Component 
Body  Diameter 

Components  Spacing 
"A"(Lead  to  Lead) 

Inside  Tape 
Spacing  "B" 

Cumulative 
Pitch  Tolerance 

0mm  to  5mm 

(0.0"  to  0.197") 

5.0mm  ±  0.5mm 
(0.197"  ±0.020-) 

26mm+0.75mm 
(1.024"  ±0.030") 

Not  to 
Exceed  1 .5mm 

(0.059")  over 
6  Consecutive 

Components 

0mm  to  5mm 
(0.0' to  0.197") 

5.0mm  +  0.5mm 
(0.197"  ±0.020") 

52.4mm+1 .5mm 
(2.062-  ±  0.059-) 

5.01mm  to  10mm 
(0.197- to  0.394-) 

10mm  ±  0.5mm 
(0.394-  ±  0.020-) 

52.4mm  ±  1 ,5mm 
(2.062-  ±  0.059") 

All  dimensions  are  in  millimeters  and  (inches) 


FIG.  3  -  EUROFORM 


±1.0*  "COMPONENT 
"(±0.040)  ALIGNMENT 


2.03  (0.080) 


Available  for  GP10  products  only  utilizing  0.65mm  (0.025")  diameter  leads  for  Euroform  Tape  and  Reeling  by  adding 
 suffix  "E"  (GP10GE,  1N4004GPE).  Lead  coating  is  standard  


"COMPONENT 
ALIGNMENT 


BODY  DIA. 


Available  only  for  DO-204AL  (DO-41)  style  products  utilizing  0.65mm  (0.025")  or  0.76mm  (0.030")  diameter  leads  for  Panasert  and  Avisert 

Tape  and  Reeling.  Lead  coating  is  not  available. 


Standard  polarity  cathode  oriented  away  from  sprocket  holes  (Optional  polarity  cathode  oriented  toward  sprocket  holes) 
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FIG.  6  -  PSEUDO  RADIAL 


1 .0  (0.040)  MAX. 


_0_6j0_025] 


 (&t~- 


0.4(0.016) 


r 


1.4  (0.055)  MAX. 


Available  only  for  MPG06  product  in  Ammo  Pack  utilizing  0.61mm  (0.024*)  diameter  li 
Maximum  cumulative  pitch  tolerance:  1 .0mm  (0.039")  120  pitch. 

All  dimensions  are  in  millimeters  and  (inches) 


PACKAGING  FOR  RADIAL  TAPING 


PKG8 
PKG12 


PKG16 
PKG20 


PKG41 
PKG43 


REEL  AND  AMMO  BOX  PACKAGING 


Arbor  Hole  Dia. 

30i5ran  ID 
(1. 181i  0.197) 


55  MAX. 
(2.17  MAX.  ) 


AVISERT 

PANASERT 

EUROFORM 

PKG6 

PKG14 

PKG40 

PKG8 

PKG16 

PKG41 

PKG10 

PKG18 

PKG42 

PKG12 

PKG20 

PKG43 

•I  "c-  h 


FIG.  9  -  REEL  DIMENSIONS 


"C"  Dimension  between  the  reel  flanges  shall  be  governed  by  the  overall  width  of  the  taped  components  and 
shall  be  1.5mm  (0.057)  to  8.0mm  (0.315")  greater  than  the  overall  width 


All  leaded  devices  are  packaged  in  accordance  with  EIA  Standard  RS-468-A  specification  and  are  available 
on  either  reels,  or  fan  fold  box  (ammo  pack.) 
All  dimensions  are  in  millimeters  and  (inches) 
The  above  packaging  is  only  available  from  Taiwan. 
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SURFACE  TAPE  REEL  MOUNT  PACKAGING 


Top  Cover 
tape  thickness  (ti) 
0.10  (0.004)  max. 
Thick 


Tape  with 
components  shall 
pass  around 
bending  radius 
without  damage, 
for  reels  with  hub 
diameters 
approaching 
minimum 
dimension 


2.0  (0.079) 


FIG.  11 


50  Min. 
1.969  min.) 


Measured  at  Hub 
8mm  -  14.4(0.567)max 
12mm  -  18.4(0.724)max 
■  16mm  - 
22.4(0.8.02)max 
24mm-  30.4(1. 197)max 


Measured  at  Hub 
8mm  -  9.9(0.390)max 
12mm  - 

14.4.(0.567)max 
"I6mm-  18.4(0.724)max 
24mm  -  26.4(1. 039)max 


TABLE  5 


All  Dimensions  in  Millimeters  and  (Inches) 


Tape  Size 

D 

E 

Po 

Tmax 

Ao,  Bo,  Ko 

P2 

8,  12, 
16,  24mm 

1.5*0.1 
D.059±0.004) 

1.75  ±  0.1 
0.069  ±  0.004) 

4.0  ±0.1 
(0.157  ±0.004) 

0.600 
(0.024) 

See  Note  1 

2.0±0.05 
(0.79±0.002) 

Dimen 

iions 

Case 
Type 

Tape  Size 

Max. 
Bi 

Min. 
Di 

F 

Max. 
T2 

Min. 
R 

W 

p 

Variable 
Dimensions 

DO-214AA 
(GL34) 

8mm 
(0.315) 

4.2 
(0.165) 

1.0 
(0.39) 

3.5  ±  0.051 
(0.138  ±  0.002) 

2.4 
(0.094) 

25 
(0.984) 

30 
(1.181) 

8.0±0.30 
(0.315  ±0.012) 

4.0  ±0.10 
(0.1 57±  0.004) 

DO-214AB 
(GL41) 

12mm 
(0.472) 

8.2 
(0.323) 

1.5 
(0.059) 

5.5  ±  0.051 
(0.217±0.12) 

4.5(0.177) 

12.0  ±0.30 
(0.472  ±0.012) 

DO-214BA 
(GF1) 

3.15  ±  0.10 
(0.124  ±  0.004) 

12.0  1  0.008) 
(0.472  ±  0.008) 

8.0  ±  0.10 
(0.31 5±  0.004) 

□0-21 4AC 
(SMA) 

2.54  ±  0.10 
(0.100  ±  0.004) 

D0214/21S(SMB) 
MB-S 

MS-012AA  (SMDA 

2.67  ±0.10 
(0.105  ±  0.004) 

DO-214/215AB 
(SMC) 

16mm 
(0.630) 

12.1 
(0.476) 

7.5  ±  0.051 
(0.295  ±0.002) 

2.5  ±  0.10 
(0.100  ±  0.004) 

16.0  *  0.2 
(0.630  ±  0.008) 

DFS 

MS-012AB 

12.0  ±0.10 
(0.472  ±  0.004) 

MS-013AC 

24mm 
(0.945) 

20.1 
(0.791) 

11.5±0.1 
(0.453  ±  0.004) 

3.8  ±  0.07 
(0.150  ±0.003) 

24.0  ±  0.2 
(0.945  ±  0.008) 

TO-263AA,  AB 

16.0  ±0.10 
(0.630  t  0.004) 

(0.002")  min.  to  0.5  mm  (0.02")max.  for  8mm  tape  and  12mm  tape,  0.15mm  (0.066")  min.  to  0.90mm  (0.035")  max.  for  16mm  tape  and  0.15mm(0.006)  min.  to  1.0mm  (0.59")  max  f 
24mm  tape.    2.  All  surface  mount  components  are  packed  in  accordance  with  EIA  standard  481-1  and  481-2 


For  Machine  Reference 
only 

FIR  12   Including  Draft  and  Radii 
Concentric  Around  Bo 


User  Direction  of  Fei 


I  D      I    I T  G  ■  l«">  Reverse  Recovery  Time 
wlriv^UI  I  O.  Characteristics  and  Test  Diagrams 


50.Q  Noninductive       10 .0  Noninductive 


-Wr 


-±    50Vdc   , 

—  (appro..) 

Nonmduclive 


Pulse  Generator 


NOTES  1 .  Rise  Time  -  7ns  max.  Input 

Impedance  -  1  megaohm  22pl. 


I  « —  10u8 


SQUARE  WAVE 


lF=0.5A    I  

rL  — ' 


3.0K  Ohm  Nl  1K  Ohm  Nl  (n on -inductance) 


- 


-Wr 


(-) 


■  50S2  Y 


■O  Output 


|  «   IOuS 


SQUARE  WAVE 


1 


_r 


120  VAC  V— J  J 


I.0-27HH 
di'dt  ADJUST 


1N4001 

— w — 


D.U.T.  ^ 


— > 


OSCILLOSCOPE 


I -I   ion 

in  tl 

SQUARE  WAVE 


1 


•_r 


90% 


Gl  RECOMMENDED  MINIMUM  MOUNTING  PAD  LAYOUT  SIZES 
FOR  THE  SURFACE  MOUNT  RECTIFIERS 


F-SLOT  WIDTH 


OPTIMUM  PAD  SIZE 


OPTIONAL  PAD  SIZE 


WHERE  POSSIBLE  MAKE  CONNECT- 
ING CIRCUITRY  SMALLER  THAN 
COMPONENT  PADS  TO  REDUCE 
FLASHING  OR  MISCUEING 


GL34 

GL41 

DIMENSION 

D0-213AA 

DO-213AB 

A 

-069  (1.75) 

.100(2.54) 

B 

.063  (1.60) 

.100  (2.54) 

C 

.069  (1.76) 

.100  (2.54) 

D 

.138  (3.50) 

.200  (5.08) 

E 

.207  (5.26) 

.300  (7.62) 

F 

.016(406) 

.025  (.635) 

G 

.138  (3.50) 

.200  (5.08) 

H 

.035  to  .080 

.05010.125 

(.89  10  2.03) 

(1.27  to  3. 17) 

1 

.048(1.22)  min 

.075  (1.90)  min 

asH> 


0  85(2  18) 

—J       itooaai  27i 


□  a 


mum 

060,1  27, 


-I 

□ 


"f  □□□□□□□□□□HZ! 

0  *20  ^  0407.0.005  T  T 

(10.06)  (7  8*002)    1  I 

0.030*0.005   »J    1^.  fcj      L-  OOSOIro 

(0762=0.1271    n  n     n  p~  (0.tz7t 


1 


1B0DD 

OQ30*  0.005„J      1__       __l  I  O.OSOtyp. 


□□□□□□□ 


T  L  O'OStf-6'i  J 


1 

POM!  - 

1 

All  Dimensions  in  inches  and  (millimeters) 
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Gl  RECOMMENDED  SOLDERING  PROCESSING  FOR  SURFACE 
MOUNT  AND  AXIAL-LEADED  COMPONENTS 


WAVE  SOLDERING 

Wave  soldering  has  the  highest  solder  temperature  and  heat  transfer 
rates  that  are  imposed  by  small  resin  molded  parts  like  transistors, 
integrated  circuits  and  surface  mount  components.  The  profile  has 
short  dwell  time  in  the  solder  pot  and  high  preheat  to  minimize  thermal 
shock  in  ceramic  components  and  temperature  problems  with  resin 
molded  parts. 


^      1     1     1     I     '  F 

TIME  IN  MINUTES 


INFRARED  REFLOW  SOLDERING  (Ir) 

Soldering  with  IR  has  the  highest  yields  due  to  controlled  heating  rates 
and  solder  liquidus  times.  Only  the  dwell  time  and  peak  temperature 
limitations  of  resin  molded  components  need  to  be  considered. 


 ■  1  <  i  ■  1  1  r 

0  12  3  4 

TIME  IN  MINUTES 


VAPOR  PHASE  REFLOW  SOLDERING 


Vapor  phase  soldering  has  the  second  highest  heat  transfer  rate  so  care  must  be 
used.  Preheating  the  assembly  and  minimizing  the  dwell  time  above  the  solder 
liquidus  temperature  is  needed  for  minimum  defects 
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General  Instrument  Power  Semiconductor  Division  (PSD)  has  dedicated  itself  to  pro- 
vide the  electronics  industry  with  the  highest  levels  of  quality,  service,  and  technology. 
Gl  PSD  is  a  world  leader  in  the  design,  manufacture,  and  sale  of  power  rectifying  and 
transient  voltage  suppression  components.  In  reaffirming  our  dedication  to  quality 
worldwide,  all  our  existing  manufacturing  facilities  have  achieved  the  ISO9001 
approval  .  Gl  PSD  believes  that  its  strength  lies  within  the  quality  of  its  products,  and 
its  strong  worldwide  sales  and  distribution  channels. 

n  further  pursuit  of  our  commitment  to  continuous 
quality  and  excellence,  PSD  has  implemented  the 
C  'Program,  designed  to  generate  new  and  more 
innovative  ideas.  C  encompasses  every  phase  of 
Gl  PSD's  operation  from  product  design  through 
quality,  reliability,  delivery,  service,  and  insures  total 
mer  satisfaction. 


Products  are  sold  through  Regional  Sales  Offices  located  in  Munich,  Germany;  Tokyo, 
Japan;  Taipei,  Taiwan;  and  Melville,  New  York.  Literature  is  available  for  all  products  that 
General  Instrument  manufactures.  Worldwide  Selector  and  Cross  Reference  Guides  are 
updated  yearly,  as  well  as  our  Databook,  which  will  be  going  into  the  13th  edition. 
Application  notes,  Quiknotes,  and  brochures  are  distributed  as  well.  For  a  Literature 
Request  Form,  please  contact  our  Applications  Department  by  phone  at  (516)  847-3165 

or  fax  at  (516)  847-3163. 
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APPLICATION  NOTES 


507 


DESIGN  GUIDELINES  FOR 
SCHOTTKY  RECTIFIERS 


Known  limitations  of  Schottky  rectifiers — including  limited  high  temperature 
operation,  high  leakage  and  limited  voltage  range — can  be  measured  and 
controlled,  allowing  wide  application  on  switch  mode  power  supplies. 

Jon  R.  Schleisner 
Senior  Marketing  Engineer 


to  a  dimension  where  the  current  density  through 
the  die  is  kept  at  a  safe  level. 


Schottky  rectifiers  have  been  used  in  the  power 
supply  industry  for  approximately  15  years. 
During  this  time,  significant  fiction  as  well  as  fact 
has  been  associated  with  this  type  of  rectifier. 
The  primary  assets  of  Schottky  devices  are 
switching  speeds  approaching  zero-time  and 
very  low  forward  voltage  drop  (Vf).  This  combi- 
nation makes  Schottky  barrier  rectifiers  ideal  for 
the  output  stages  of  switching  power  supplies. 
On  the  negative  side,  Schottky  devices  are  also 
known  for  limited  high-temperature  operation, 
high  leakage  and  limited  voltage  range  B(vr). 
Though  these  limitations  exist,  they  are  quantifi- 
able and  controllable,  allowing  wide  application 
of  these  devices  in  switch  mode  power  supplies. 

High  leakage,  when  associated  with  standard 
P-N  junction  rectifiers,  usually  indicates  "bad- 
ness," implying  poor  reliability.  In  a  Schottky 
device,  leakage  at  high  temperature  (75°C  and 
greater)  is  often  on  the  order  to  several  mil- 
liamps,  depending  on  chip  size.  In  the  case  of 
Schottky  barrier  rectifiers,  high-temperature  leak- 
age and  forward  voltage  drop  are  controlled  by 
two  primary  factors:  the  size  of  the  chip's  active 
area  and  the  barrier  height  (<t>  B). 

Design  of  a  Schottky  rectifier  can  be  viewed  as  a 
tradeoff.  A  high  barrier  height  device  exhibits  low 
leakage  at  high  temperature,  however,  the  for- 
ward voltage  drop  increases.  These  parameters 
are  also  controlled  by  the  die  size  and  resistivity 
of  the  starting  material.  A  larger  die  will  lower  the 
Vf  but  raise  the  leakage  if  all  other  parameters 
are  held  constant.  The  resistivity  of  the  starting 
material  must  be  chosen  in  a  range  where  the 
breakdown  voltage  (Bvr)  is  not  degraded  at  the 
low  end  and  the  forward  end  of  the  resistivity 
range.  Since  a  larger  chip  size  is  obviously  more 
expensive,  this  is  not  the  primary  method  for  con- 
trolling these  parameters.  Chip  size  is  usually  set 


 Barrier  Height  (<t>  B),  A  Factor 

General  Instrument  produces  two  product  lines 
of  Schottky  barrier  rectifiers.  One  line  is  referred 
to  as  the  "MBR"  series,  a  high-temperature,  low- 
leakage,  relatively  high  Vf  type  of  Schottky 
device  with  a  high  barrier  height  ($  B).  The  sec- 
ond line  is  the  "SBL'  series,  designed  to  operate 
at  lower  temperature  (125°C  or  less);  however, 
while  leakage  current  is  higher,  forward  voltage 
drop  (Vf)  is  significantly  lower  and  they  are 


1 

0.5 

0.1 
0.05 


0.001 


^_________— — - —  TsotT 

— —  "iSetc 

_____ — — - — Toirc 

i  i 

i      i  i 

0       10       20      30      40      50  60 
 ^  Figure  1 

Voltage  versus  die  area  leakage  barrier 
height  =  0.71  Volts 


designed  with  a  low-*B  barrier  height.  The  low- 
(|)B-line  SBL  series  uses  a  nichrome  barrier  metal 
with  a  barrier  height  of  *B=0.64  eV.  The  high-4>B 
MBR  series  uses  a  nichrome-platinum  barrier 
metal  to  achieve  barrier  height  (<|)B=0.71  eV). 
Both  series  are  guard-ring  protected  against 
excessive  transient  voltages. 

Both  the  low-  and  high-barrier-height  Schottky 
devices  are  valuable  in  a  variety  of  applications. 
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When  the  true  operating  temperature  of  the 
Schottky  rectifier  exceeds  125°C,  the  high-bar- 
rier-height series  must  be  used  to  avoid  thermal 
runaway.  This  occurs  when  excessive  self-heat- 
ing of  the  rectifier  causes  large  leakage  cur- 
rents, resulting  in  additional  self-heating.  The 
process  becomes  a  form  of  positive  thermal 
feedback  and  may  lead  to  damage  in  the  rectifi- 
er or  inappropriate  functioning  of  the  circuit  uti- 
lizing the  device. 

Using  a  high-barrier-height  (MBR)  component 
prevents  this  anomaly,  but  sacrifices  higher  for- 
ward voltage.  Operating  the  low  barrier  height 
(SBL)  series  at  a  junction  temperature  of 
125°C,  a  decision  on  the  use  of  a  low-  or  high- 
barrier-height  Schottky  device  must  be  made. 

The  following  procedure  has  been  developed  to 
provide  an  analytical  method  of  selecting  the 
most  efficient  Schottky  barrier  device  for  a 
given  application. 


Calculating  The  Barrier  Height 
(i,  B)  of  Schottky  Rectifiers 


Calculating  the  barrier  height  of  a  Schottky  recti- 
fier where  <t>B  is  not  given  is  a  straightforward 
process.  The  following  two  equations  will  yield 
an  excellent  engineering  approximation  of  the 
barrier  height,  *B: 

<(>  B  =  (-KT/q)  LN  (  J /  R*T)  (1) 

Jo  =  Io /ACTIVE  AREA  (cm2) 
<j>  B  =  barrier  height  (eV) 
K  =  Boltsman 's  constant  = 
8.62  x  105  eV/°K 
T  =  ambient  temperature  in  degrees  Kelvin 

Jo  =  current  density  at  zero  Volts 
R*  =  Richardon's  constant  =  112/cm2k2 
Io  =  forward  current  at  zero  Volts 

To  solve  Equation  One,  the  current  density  J0 
(Equation  Two)  must  be  found  first: 

Jo  =  lo/ ACTIVE  AREA  (cm2)  (2) 

General  Instrument  provides  the  active  area  of 
its  Schottky  die  in  its  product  literature.  If  a  man- 
ufacturer does  not  supply  this  information, 
decapsulating  the  device  under  question  and 
measuring  it  with  a  precision  caliper  can  provide 
an  approximation  of  the  active  Schottky  area, 


assuming  90%  of  the  total  chip  area  is  active. 

Total  die  area  x  0.9  =  active  area  (3_) 

The  calculation  of  Io  is  done  graphically  (Graph 
1 ).  A  minimum  of  three  low-current  room-temper- 
ature forward  voltage  drop  Vf  measurements  are 
needed.  This  data  is  graphed  on  semi-log  paper 
(Graph  1)  where  the  vertical  axis  (log  scales)  is 
the  current  and  the  horizontal  axis  (linear  scale) 
is  the  measured  Vf  When  these  points  are 
graphed,  the  result  should  be  a  true  straight  line. 
If  the  graph  curves  downward  (see  the  dotted 
line  on  the  left  side  of  Graph  1),  it  indicates  that 
the  lowest  measurement  current  is  being  affect- 
ed by  the  rectifier's  room  temperature  leakage.  In 
this  case,  the  current  level  at  which  the  Vf  mea- 
surements are  taken  should  be  increased  to 
"swamp"  out  the  contribution  of  low  level  leakage 
on  the  measurement.  If  the  current  levels  are 
raised  excessively,  the  series  resistance  of  the 
device  in  question  will  influence  the  measure- 
ments. This  causes  a  downward  curve  as  repre- 
sented by  the  dotted  line  on  the  right  side  of 
Graph  1.  Again,  the  results  should  yield  a  true 
straight  line. 


1 0,000 ,_ 


Calculation  of  Jo  (current  density  at  zero  Volts) 


The  point  where  the  line  intercepts  the  vertical 
axis  is  the  current  at  zero  Volts  (l0).  Jo  is  then 
calculated: 

Jo  =  lo/ ACTIVE  AREA  (cm2)  (2) 

This  result  is  then  placed  into  the  first  equation: 

*  B  =  (-KT/q)LN  (Jo/R*T2)  (1) 

The  results  of  the  calculation  are  usually  in  the 
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range  of  0.6  eV  to  0.8  eV.  Results  well  outside 
this  range  indicated  either  a  defective  rectifier, 
measurement,  or  calculation  error. 


Selecting  Efficient  Schottky 
Devices 

Normalized  graphs  of  the  low  (SBL)  and  high 
(MBr)  barrier  height  processes  are  provided. The 
vertical  axis  on  all  graphs  is  in  amperes  per 
square  centimeter  (A/cm2).  The  horizontal  axis 
provides  forward  voltage  drop  for  the  low  and 
high  barrier  parts.  Two  additional  graphs  have 
the  horizontal  axis  labeled  for  reverse  voltage 
(Vr)  for  both  the  low  and  high  barrier  series.  The 
graphs  for  the  low  barrier  (SBL)  series  parts  have 
curves  for  operation  at  75°C,  100°C  and  125°C. 


part  will  dissipate  precisely  the  same  amount  of 
power: 


 '  75-c 

I 

1  1 

20 
Volts 


30  40 

Figure  2 


Voltage  versus  die  area  leakage  barrier 
height  =  0.64  Volts 


These  curves  may  be  used  in  two  ways.  If  the 
die  size,  barrier  height,  temperature  and  for- 
ward current  (If)  are  known,  Vf  can  be  graphi- 
cally calculated.  Using  the  leakage  curves,  and 
knowing  the  reverse  voltage  (Vr)  to  which  the 
device  will  be  subjected,  it  is  possible  to  find 
the  leakage  current.  Conversely,  if  the  circuit 
parameters  are  set,  the  curves  will  provide  the 
die  size  in  A/cm2  equations,  making  it  possible 
to  analytically  select  either  a  low  or  high-barri- 
er-height rectifier  for  maximum  circuit  efficien- 
cy. Most  Schottky  rectifiers  are  used  in  switch 
mode  power  supplies. 

To  select  a  Schottky  rectifier  that  yields  maxi- 
mum efficiency,  it  is  necessary  to  determine  the 
"duty  cycle  equilibrium  point,"  or  the  duty  cycle 
point  at  which  both  a  low-  and  high-barrier-height 


Figure  3 


Die  area  current  versus  forward  voltage  drop 
barrier  height  =  0.71 


D  (PdmL)  +  (J-D)(PdriBL)  +  = 

DfPdriBH  +  (]-D)(DUrtBH)  (1) 

Pdt  =  Pdf  +  Pdr  (2) 
Pdf  =  lFXVF  (3) 

Pdr  =  IrxVr  (4) 

D  =  duty  cycle  forward  conduction 

1-D  =  duty  cycle  reverse  blocking 

If  =  forward  current 

1r  =  reverse  current 

Pdf  =  power  dissipation  in  forward 

Pdr  =  power  dissipation  in  reverse 


Vf  =  forward  voltage  drop 
Vr  -  reverse  voltage 
i/BL  =  low  barrier  height 
if  BH  =  high  barrier  height 


The  following  is  an  example  of  the  use 
of  this  equation: 

Given  the  need  for  a  30- Volt  Schottky  capable  of 
operating  at  1 0  amperes,  the  choice  is  between 
a  SBL1040  (  *BL  =  0.64)  or  a  MBR1045  ( <j>BH  = 
0.71 ).  These  two  devices  were  chosen  for  con- 
venience in  this  example  because  of  their  equal 
die  size  (0.0477cm2  active  area). 

The  equilibrium  point  must  be  calculated  for 
75°C,  100°C  and  125°C.  For  demonstration  pur- 
poses, only  the  75°C  equilibrium  point  will  be  cal- 
culated in  the  same  manner. The  reverse  leakage 
(Ir)  and  forward  voltage  drop  (Vf)  are  derived 
from  Graphs  1  through  4  using  the  temperature, 
die  size  and  $  B  given  above. 

For  the  low-barrier-height  SBL1040: 

Pdr  =VrxIr  =  Watts  (4) 
30  Vx  (1.9  x  10  s  A)  =  0.057  W 
Pdr  =  If  x  Vf  =  Watts  (3) 
10  A  x  0.46V  =  4.6W 

For  the  high-barrier-height  MBR1045: 

Pdr  =VrxIr  =  Watts  (4)-30 
Vx  (1.43x10-  A)  =  4.29xl0-3W 
Pdf  =  IfxVf=  Watts 
10  A  x  0.565V  =  5.65W 
Solving  for  the  equilibrium  point  at  75°C: 

LOW  BARRIER  HIGH  BARRIER 

(DxPdffyBL)  +  [(l-D)xPdT^BL]  = 

(D  x  Pdf^BH)  +  l(l-D)  xdrtfBK] 

(D  x  4.6W)  +  l(l-D)  0.057W]  = 

(D  x  5.65W)  +  [(1-D)  0.00429W] 

0.05271  =  1.1027D 

D  =  0.0478 

D%  =  0.0478  x  100 

duty  cycle  equilibrium  point,  D  -  4. 78% 

Switching  loss  is  assumed  to  be  equal  on  both 
sides  of  the  equation  and  thus  ignored.  This  pro- 
cedure is  then  repeated  for  100°C  and  125°C. 
After  calculating  the  equilibrium  point  for  100°C 
and  1 25°C,  the  results  are  : 

DUTY  CYCLE 
EQUILIBRIUM 
POINT  % 


Figure  4 


TEMP 

75"C 

100°C 

125°C 


4.78% 
15.93% 
52.42% 


The  results  of  these  calculations  are  graphed  in 
Figure  5.  To  the  left  of  the  equilibrium  curve,  the 
high-barrier-height  MBR1045  is  most  efficient;  to 
the  right  of  the  equilibrium  curve,  the  low  bar- 
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Duty  cycle  equilibrium 
point  MBR1045  versus 
SBL1040 
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rier-height  SBL1040  is  more  efficient.  This  is 
easy  to  understand  because  the  high-barrier- 
height  part  exhibits  lower  reverse  power  loss  and 
at  a  low  duty  cycle  more  time  is  spent  in  the 
reverse  mode. 

With  the  duty  cycle  higher  than  the  equilibrium 
point,  the  part  spends  a  larger  percentage  of 
time  in  the  forward  mode,  and  the  low-barrier- 
height  type  part  has  a  lower  Vf  and  the  forward 
power  losses  are  reduced. 

With  knowledge  of  the  application,  including 
expected  duty  cycle  and  temperature,  it  is  possi- 
ble to  choose  the  most  efficient  Schottky  barrier 
rectifier,  constructing  a  graph  similar  to  Figure  1 . 

It  is  thus  easy  to  graph  the  duty  cycle  versus  tem- 
perature, as  in  Figure  5,  and  by  knowing  the  appli- 
cation (expected  duty  cycle  and  temperature), 
make  the  intelligent  choice  of  the  most  efficient 
Schottky  rectifier  for  the  application  in  question. 

This  analysis  technique  enables  the  design  engi- 
neer to  make  an  efficient  and  cost-effective 
choice  of  Schottky  rectifier  in  duty-cycle-based 
systems.  In  addition,  light  has  hopefully  been 
shed  on  the  difference  in  design  philosophies 
between  the  low-  and  high-  <|>B  style  of  Schottky 
rectifiers. 
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SELECTING  THE  OPTIMUM 
VOLTAGE  TRANSIENT  SUPPRESSOR 


Although  the  published  data  for  several  transient  suppressors  may  appear 
similar  enough  to  make  the  devices  seem  interchangeable,  careful  analysis  can 
rule  out  nearly  identical  parts  whose  use  could  prove  disastrous. 


Jon  R.  Schleisner, 

Senior  Marketing  Engineer 

Transient  Voltage  Suppressors  (TVS)  are  spe- 
cialized zener  diodes  intended  to  clamp  the  volt- 
age appearing  across  a  line,  thereby  preventing 
transient  spikes  from  damaging  sensitive  compo- 
nents. They  accomplish  this  conducting  when  the 
voltage  across  the  line  exceeds  the  zener- 
avalanche  rating.  Because  transient  voltages  can 
be  quite  high,  suppressors  must  be  able  to  han- 
dle large  avalanche  currents.  This  means  that 
care  must  be  taken  in  the  construction  of  the 
package  and  assembly  process  to  ensure  that 
the  suppressor  can  tolerate  high  energy  levels 
for  short  periods. 

Typical  Transient  Voltage  Suppressors  carry 
peak  ratings  of  400,  600,  1500  or  5000  Watts. 
These  wattages  translate  to  0.55,  0.80,  2.10  or 
7.00  joules  of  energy  during  a  1  -millisecond  peri- 
od. Avalanche  ratings  generally  range  from  a  few 
volts  to  several  hundred  Volts.  Key  operating 
parameters  include: 

♦  Breakdown  voltage  (V(br>),  the  voltage  at 
which  a  given  device  breaks  down  in  its 
avalanche  mode.  This  voltage  is  usually  charac- 
terized at  a  test  current  (It)  of  1  milliamp  and  is 
often  specified  as  a  range  with  minimum 
(V(BR)min.)  and  maximum  (V(BR)max.)  voltages 
listed. 

♦  Working  stand-off  reverse  voltage  V(br), 
the  voltage  at  which  the  device's  leakage  current 
is  measured.  This  voltage  is  always  at  least  10 
percent  lower  than  the  minimum  breakdown  volt- 
age. Suppressors  with  a  breakdown-voltage  rat- 
ing of  less  than  1 0  volts  can  exhibit  leakage  cur- 
rents as  high  as  1  milliamp,  but  suppressors  with 
higher  breakdown  ratings  typically  exhibit  leak- 
age currents  of  5  microamps  or  less. 

♦  Maximum  peak  pulse  surge  current  (Ippm), 

the  maximum  current  that  the  suppressor  is 


guaranteed  to  withstand  without  incurring  dam- 
age. This  parameter  is  usually  characterized  with 
a  1  millisecond  exponential  waveform. 

Maximum  clamping  voltage  (Vc),  the  maxi- 
mum voltage  that  can  appear  across  the  sup- 
pressor when  the  maximum  rated  surge  current 
is  flowing  through  it. 

Maximum  breakdown-voltage  temperature 
coefficient  (%V(BR)/°C),  the  maximum  allow- 
able change  in  the  breakdown  voltage  as  a  func- 
tion of  the  temperature. 


 Design  Criteria 

The  best  way  to  demonstrate  the  selection 
process  is  through  a  hypothetical  example.  In  this 
example,  the  device  to  be  protected  is  an  inte- 
grated circuit,  ICX,  which  is  designed  to  operate 
on  a  nominal  rail  voltage  of  15  Volts,  and  which 
has  an  absolute  maximum  voltage  rating  of  22 
Volts.  The  first  step  in  the  selection  process  is  to 
determine  the  energy  (joules)  or  power  (Watts) 
contained  in  the  surge  against  which  the  device 
is  to  be  protected,  and  the  duration  of  that  surge. 

Transients  are  by  definition  nonrepetitive,  with 
energy  levels  that  are  difficult  to  ascertain. 
Moreover,  they  generally  result  from  an  unex- 
pected failure  elsewhere  in  the  system  or  from 
natural  phenomenon  such  as  lightning.  Because 
of  this,  determining  energy  content  and  duration 
of  the  surge  is  the  most  difficult  step  in  the  tran- 
sient-suppressor selection  process. 

Some  surges,  however,  are  predictable.  The 
surge  produced  by  solenoid  driver  is  a  good 
example.  If  the  inductance  of  the  coil  is  known 
and  the  load  on  the  solenoid  is  defined,  it  is  pos- 
sible to  calculate  or  measure  the  duration  and 
magnitude  of  the  surge.  Whenever  possible,  a 
"hands  on"  measurement  of  the  worst-case  tran- 
sient condition  should  be  made.     For  the 
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0  0.5  Time,  msec 


 Figure  1 

Waveform  of  an  exponential-decay  transient  pulse  with  a  peak 
current  and  a  0.5-millisecond  pulse  width  at  the  half-peak-current 
point 


sake  of  discussion,  assume  that  the  transient 
being  presented  to  ICX  has  a  peak  current  of  20 
Amps  with  a  classic  exponential  decay,  as  shown 
in  Figure  1,  and  a  duration  of  0.5  milliseconds, 
measured  at  50  percent  of  the  peak  current. 

With  this  data  in  hand,  the  next  step  is  to  exam- 
ine manufacturer's  data  sheets  to  find  a  transient 
suppressor  able  to  handle  the  anticipated  surge. 
The  breakdown  voltage  and  maximum  reverse 
surge  current  ratings  published  in  the  data 
sheets  are  key  selection  criteria.  Since  ICX  has  a 
nominal  15-Volt  operating  voltage,  the  minimum 
breakdown  voltage  must  be  greater  than  15 
Volts.  However,  since  it  carries  a  22-Volt  absolute 
maximum  voltage  rating,  the  suppressor's  maxi- 
mum breakdown  voltage  must  be  less  than  22 
Volts.  The  foregoing  assumes  a  relative- 
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 Figure  2 

The  clamping  characteristic  of  a  typical  transient  suppressor 

ly  stable  ambient  temperature,  such  as  that  usu- 
ally experienced  in  an  office  environment.  If  the 
product  in  which  ICx  is  used  is  expected  to  see 


wider  temperature  fluctuations,  the  minimum 
breakdown  voltage  would  have  to  be  based  on 
the  lowest  expected  temperature.  The  resulting 
voltage  would  be  determined  by  multiplying  the 
difference  between  the  expected  temperature 
and  room  temperature  by  the  temperature  coeffi- 
cient. 


WAVESHAPE  EQUATION  K-FACTOR 
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Figure  3 

The  energy  contained  in  a  transient  pulse  depends 
on  its  wave  shape 


With  the  minimum  and  maximum  permissible 
breakdown  voltages  in  hand,  examine  the  clamp- 
ing-voltage ratings  published  in  the  manufacturer's 
data  sheets  to  identify  suppressors  falling  within 
the  required  range.  It  is  possible  that  there  is  no 
device  that  falls  well  within  the  upper  and  lower  lim- 
its. If  the  device  with  the  closest  voltage  rating  falls 
about  the  upper  voltage  limit,  a  very  close  exami- 
nation of  its  parameters  must  be  made.  Most  rep- 
utable semiconductor  manufacturers  apply  a  one- 
percent  guardband  around  voltage  ratings  as  a 
safety  margin.  In  this  example,  the  guardband  rais- 
es the  absolute  maximum  rail  voltage  from  22 
Volts  to  22.22  Volts.  This  small  increase  may  not 
seem  like  much,  but  can  make  the  difference  in 
selecting  a  transient  suppressor. 
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Selecting  the  Best  Transient  Suppressor 


Consider  a  situation  in  which  the  only  suppressor 
that  comes  close  to  meeting  the  protection  need 
of  IC  carries  a  maximum  clamping  voltage  rating 
of  22.5  Volts.  The  actual  voltage  at  which  the  sup- 
pressor will  clamp  depends  on  the  actual  current 
flowing  through  it,  as  shown  in  Figure  2,  and  can 
be  predicted  using  the  following  equation: 

Vc  I  ( I ppm  Ir)  /  (Ippm)  ]  x  (0. 08)  V=Vc 
For  the  sake  of  discussion,  consider  the  General 
Instrument  type  P6KE16A  transient  suppressor, 
which  carries  a  22.5-Volt  maximum  clamping-volt- 
age rating. 

22.5  -  [27  -20)/27]  x  0.08  (22.5)  =  22.03  Volts 
Although  the  resulting  clamping  voltage  is  still 
greater  than  the  22-Volt  absolute  maximum  volt- 
age rating  carried  by  ICx,  it  is  well  within  the 
22.22-Volt  rating  provided  by  the  one-percent 
guardband.  Thus,  although  carrying  a  maximum 
clamping-voltage  rating  0.5  Volt  higher  than  the 
maximum  voltage  rating  carried  by  ICx,  this  sup- 
pressor can  be  safely  used  in  this  application. 
The  same,  however,  cannot  be  said  of  all  22.5- 
Volt  suppressors.  Another  device  in  the  same 
family,  the  P4KE16A,  has  slightly  different  current 
ratings  and  yields  considerably  different  results: 

22.5  - [(19  -  20)/19]  x  0.08  (22.5)  =  2.59  Volts 
Clearly,  with  a  22.59-Volt  clamping  voltage,  this 
device  cannot  be  used  because  it  exceeds  the 
maximum  clamping-voltage  rating  plus  guard- 
band  of  ICx.  The  next  step  in  the  selection 
process  is  to  verify  the  transient  suppressor's 
power  rating.  There  are  two  approaches  that  can 
be  taken: 

1 .  Since  the  waveform  of  the  transient  is  a  clas- 
sic exponential  decay  with  a  0.5-millisecond  dura- 
tion at  the  half-peak  current  point,  a  graphic  plot 
of  peak  power  versus  time  can  be  used.  This 
graph  is  often  published  in  manufacturer's  data 
sheets  and  if  it  is  available  for  the  device  under 
consideration,  one  need  only  compare  the  antic- 
ipated current  against  the  current  shown  in  the 
graph.  Using  the  peak-power  versus  time  graph 
published  for  the  P6KE  series  suppressors,  it  can 
be  seen  that  with  a  0.5-millisecond  time-constant 
decay,  a  P6KE  device  can  handle  a  peak  power 
of  792  Watts.  Using  Ohm's  law  and  a  22-Volt 
clamping  voltage,  this  translates  to: 

1  =  P/V  =  792/22  -  36  Amps 


Since  the  anticipated  peak  reverse  current  with  a 
0.5-millisecond  time  constant  is  20  Amps,  it  is 
clear  that  a  P6KE  device  can  easily  withstand  the 
anticipated  peak  power  of  the  surge. 

2.  Calculate  the  energy  in  joules  contained  in 
the  transient  and  compare  it  to  the  maximum 
energy  rating  of  the  transient  suppressor.  The 
energy  in  the  transient,  of  course,  depends  on  its 
wave  shape,  as  shown  in  Figure  3.  The  amount 
of  energy  a  given  transient  suppressor  can  han- 
dle, on  the  other  hand,  depends  on  its  energy  rat- 
ing and  the  duration  of  the  pulse,  as  shown  in 
Figure  4.  In  this  example,  the  waveform  has  an 
exponential  shape  with  a  20-Amp  peak  current 
and  a  0.5  millisecond  half-peak-power  point. 
Using  these  data,  the  energy  calculations  are  as 
follows: 

E=Vc(t)  x  l(t)  x  A(t)  -  KVcxlxi 

where,  in  this  example, 

Vc  =  2V 
I  =  20A. 
x  =  0.5  msec 
K  =  1.4  (from  Figure  3) 
Thus  E=  1.4  x  22x20  x  (0.5  x  ia>)  =  0.308J 
The  maximum  single-pulse  energy  rating  for  a 
P6KE  series  is  0.83  joules  for  a  pulse  of  1  mil- 
lisecond duration.  Referring  to  Equation  4,  the 
energy  rating  for  a  0.5  millisecond  pulse  becomes 
0.7  x  0.83  J,  or  0.581  joules.  Clearly,  then,  a  P6KE 
device  can  easily  handle  the  0.308-joule  energy 
contained  in  the  anticipated  transient  pulse. 


 Figure  4 

Energy-handling 
capacity  of  a  tran- 
sient voltage  sup- 
pressor as  a  function 
of  the  transient's 
duration 


Pulse  Duration,  msec 


 Conclusion 

The  above  example  assumes  a  nonrepetitive 
transient,  or,  if  repetitive,  each  pulse  is  separated 
from  the  others  by  an  interval  of  at  least  20  sec- 
onds. Under  these  conditions,  however,  the  pro- 
cedures outlined  provide  a  straightforward  and 
reliable  method  of  selecting  the  best  Transient 
Voltage  Suppressor  for  a  given  application. 


APPLICATION  NOTES 


Transient  Voltage  Suppressors  are  characterized  by  the  reverse 
stand-off  voltage  (Vmw).  They  are  synonymous  with  the  inte- 
grated or  micro  circuit  power  supply  voltage.  The  breakdown 
voltage  [V(BR)]  is  that  point  at  which  the  Transient  Voltage 


Suppressor  is  in  avalanche  breakdown.  This  is  temperature 
coefficient.  Allowance  has  been  made  in  establishing  the  mini- 
mum breakdown  voltage  at  25°C  to  provide  a  safe  operation 
over  the  full  temperature  range  of  -65°C  to  +150°C. 
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The  Transient  Voltage  Suppressor  on  the  signal  and  input  poser  lines  pre- 
vent microprocessor  system  failures  caused  by  transients  (electrostatic 
charges),  AC  power  surges,  or  during  switching  of  the  power  supply  to 
ON  or  OFF.  A  static  discharge  can  exceed  1 0,000V  for  1 0  microseconds 
with  a  60  Amp  current  potential.  1 0V  applied  to  a  typical  "PL  circuit  for  30 


nanoseconds  will  cause  destruction.  Placing  Transient  Voltage 
Suppressors  across  the  signal  lines  to  ground  will  keep  unwanted  tran- 
sients out  of  the  Data  and  Control  Buses.  Transient  Voltage  Suppressors 
which  are  shunted  across  the  power  lines  maintain  a  continuous  operating 
voltage  during  AC  line  surges  and  switching  transients. 


PERIPHERAL 
DEVICES 


Transients  generated  on  the  line  can  vary  from  a  few  microseconds 
to  several  milliseconds  duration  and  up  to  10,000  Volts.  This  threat 
of  potential  energy  has  given  rise  to  high  noise  immunity  integrated 
circuits.  High  immunity  and  super  high  immunity  circuits  are  prone 
to  damage  by  noise  transients  as  a  result  of  the  power  being  dissi- 
pated by  the  substrate  input  diode.  Excess  current  passing  through 
the  input  diode  can  cause  an  open  circuit  condition  or  slow  degra- 
dation of  the  circuit  performance.  Transient  Voltage  Suppressors 
located  on  the  signal  line  can  absorb  this  excess  energy.  For  some 
circuit  applications  a  low  capacitance  unit  may  be  required,  which 
is  available  upon  request. 


The  Transient  Voltage  Suppressors  protect  the  internal  MOSFET  from 
transients  introduced  on  the  power  supply  line.  When  interfaced  with 
bipolar  TTL  circuits,  the  same  power  supply  is  often  used.  A  common 
practice  is  to  place  a  series  protection  diode  from  source  to  gate,  but 
this  does  not  offer  protection  from  source  to  ground  and  is  usually  lim- 
ited on  peak  power  dissipation.  A  Transient  Voltage  Suppressor  is 
required  on  each  voltage  supply  line  to  the  integrated  circuit. 


Totem  pole  output  circuits  often  generate  current 
spikes  requiring  decoupling  capacitors.  While 
maintaining  circuit  continuity,  the  Transient  Voltage 
Suppressor  is  capable  of  absorbing  the  energy 
pulse  as  well  as  eliminating  noise  spikes  due  to 
such  things  as  cross-talk,  etc.  A  clamp  diode  in 
the  IC  substrate  is  limited  in  conduction  current, 
<100mA,  providing  a  minimum  protection. 
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The  Transient  Voltage  Suppressor  on  the  power  line  prevents  IC  fail- 
ures caused  by  transients  (electrostatic  discharge),  power  supply 
reversals  or  during  switching  of  the  power  supply  to  on  or  off. 


APPLICATION  NOTES 
-  DC  LINE  APPLICATIONS  ■ 


=3 


Typical  power  sources  employing  the  Transient  Voltage 
Suppressor  for  transient  protection. 


The  Transient  Voltage  Suppressor  placed  in  the  output  of  a  voltage 
regulator  can  often  replace  many  components  associated  with  a 
protection  circuit  such  as  a  crowbar  circuit.  It  may  also  be  required  to 
protect  the  bypass  transistor  from  voltage  spikes  across  the  collector 
to  emitter  terminals. 


MOS  (LSI)  MEMORY 


The  Transient  Voltage  Suppressor  is  chosen  in  which  the  reverse 
stand-off  voltage  is  equal  to  or  greater  than  the  DC  output  voltage. 
For  certain  applications  it  may  be  more  desirable  to  replace  the 
series  resistor  (R)  with  an  inductor.  In  most  applications,  a  fuse  in  the 
line  is  desirable.  Elimination  of  a  transformer  will  require  an  LC  filter 
on  the  line  for  most  industrial  applications,  when  the  Transient 
Voltage  Suppressor  is  placed  on  the  input  to  the  power  supply  and 
with  an  input  voltage  greater  than  40  Volts. 

 SINGLE  LINE  APPLICATIONS 


O-A/WV 


The  Transient  Voltage  Suppressors  protect  the  internal  MOSFET  from 
transients  introduced  on  the  power  supply  line.  When  interfaced  with 
bipolar  TTL  circuits,  the  same  power  supply  is  often  used.  A  common 
practice  is  to  place  a  series  protection  diode  from  source  to  gate,  but 
this  does  not  offer  protection  from  source  to  ground  and  is  usually  lim- 
ited on  peak  power  dissipation.  A  Transient  Voltage  Suppressor  is 
required  on  each  voltage  supply  line  to  the  integrated  circuit. 


A  Transient  Voltage  Suppressor  on  the  output  of  an  Op-amp  will  prevent  a  voltage  transient,  due  to 
a  short  circuit  or  an  inductive  load,  from  being  transmitted  into  the  output  stage.  Fig.  A  is  for  linear 
circuits  whereas  Fig.  B  may  be  required  for  reducing  effective  capacity  at  the  output.  The  Transient 
Voltage  Suppressor  and  a  blocking  diode  is  available  as  a  single  unit. 

OUT  IN 


(A)  (8)  - 

Input  states  are  vulnerable  to  low  energy,  high  voltage  static  dis- 
charges or  crosstalk  transmitted  on  the  signal  wires.  Limited  protec- 
tion is  provided  by  the  clamp  diode  or  an  input  network  within  the  IC 
substrate.  The  diodes,  however,  must  have  a  breakdown  voltage 
greater  than  the  supply  voltage  (Vcc)  and  are  limited  in  current 
capacity. 

-o . 

TO  INDUCTIVE  LOAD  OR 
SWITCHING  CIRCUIT 

Very  high  transient  volt- 
ages are  generated 
when  an  inductive  load 
is  disconnected,  such  as 
motors,  relay  coils  and 
solenoids.  The  Transient 
Voltage  Suppressor  provides  protections  for  the  output  transistor  as 
well  as  the  IC,  eliminating  a  resistor/capacitor  network.  The  ICTE 
series  Transient  Voltage  Suppressor  is  capable  of  dissipating  the  full 
load  current  for  short  duration  pulses  (<8.3  msec).  For  longer  pulses, 
the  Transient  Voltage  Suppressor  is  available  in  stud  or  press  fit  pack- 


LINE 


lc  LINE  DRIVE  TO  RECEIVE 


Transients  generated  on  the  line  can  vary  from  a  few  microseconds 
to  several  milliseconds  duration  and  up  to  10,000  volts.  This  threat  of 
potential  energy  has  given  rise  to  high  noise  immunity  integrated  cir- 
cuits. An  independent  study*  has  found  that  high  immunity  and 
super  high  immunity  circuits  are  prone  to  damage  by  noise  transients 
as  a  result  of  the  power  being  dissipated  by  the  substrate  input 
diode.  Excess  current  passing  through  the  input  diode  can  cause  an 
open  circuit  condition  or  a  slow  degradation  of  the  circuit  perfor- 
mance. Transient  Voltage  Suppressors  located  on  the  signal  line  can 
absorb  this  excess  energy. 

The  Radio  &  Electronic  Engineer,  Vol.  43.  No.  4.  April  1973. 


Transient  Voltage  Suppressors  can  be  used  in  series  or  parallel  to 
increase  their  power  handling  capability.  No  precautions  are  required 
when  using  Transient  Voltage  Suppressors  in  a  series  string  since 
power  dissipation  for  two  or  more  devices  of  the  same  type  is  equal- 
ly shared.  When  using  Transient  Voltage  Suppressors  in  parallel  it  is 
necessary  for  the  units  to  be  closely  matched  (approx.  0.1  Volt  of 
each  other)  in  order  for  equal  sharing  to  take  place.  Matched  sets 
can  be  ordered  from  the  factory  for  an  additional  charge. 
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TYPICAL  TVS  APPLICATIONS 
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SUPERECTIFIER  DESIGN  BRINGS 
NEW  LEVEL  OF  RELIABILITY 
TO  SURFACE  MOUNT  COMPONENTS 


Joseph  M.  Beck, 

Senior  Applications  Engineer 

Surface  Mount  technology  is  here  to  stay.  After 
years  of  plodding  through  cautious  experimen- 
tation, many  manufactures  now  have  fully 
automated  production  lines  in  place.  These  pro- 
duction lines  place  circuit  components  at  speeds 
that  until  recently  would  have  been  unthink- 
able. Finally  being  realized  are  the  benefits  of 
what  was  once  considered  a  "Voo  Doo"  manu- 
facturing technology.  Component  manufacturers 
have  learned  a  great  deal  over  the  past  several 
years  as  well.  Initially  most  surface  mount  com- 
ponents were  nothing  more  than  retrofit,  lead 
formed  versions  of  their  conventional  leaded, 
through-hole  counterparts.  For  most  manufactur- 
ers this  was  the  quickest  and  least  costly  method 
of  "developing"  a  line  of  surface  mountable  com- 
ponents. 

It  was  soon  discovered,  however,  that  this 
approach  to  component  assembly  would  be 
unacceptable.  Surface  mount  technology  placed 
new  demands  upon  circuit  components. 
Electrically,  the  same  power  was  being  required 
from  smaller  and  smaller  packages.  Package 
geometries  and  dimensions  became  critical  in 
relation  to  pick  and  place  equipment  and  circuit 
board  mounting.  In  addition,  the  construction  of 
these  devices  needed  to  be  such  that  they 
would  suffer  no  ill  effects  when  subjected  to  the 
rigors  of  the  new  assembly  environment  that 
surface  mount  technology  presented. 
Encountered  in  this  environment  was  extremely 
high-speed  pick  and  place  equipment,  compo- 
nent adhesive  attachment,  immersion  in  molten 
solder  and  rapid  temperature  changes  associat- 
ed with  reflow  soldering  processes.  All  this 
meant  that  component  manufacturers  would 
have  to  re-think  their  approach  to  device  fabri- 
cation. Yes,  components  needed  to  be  smaller; 
but  they  also  needed  to  be  more  reliable. 

At  General  Instrument,  the  development  of  new 
surface  mount  components  is  not  something 
that  is  taken  lightly.  It  is  realized  that  in  order  to 


CAPABILITIES 
BRAZED-TEMP)  600'  C 


Figure  1 

SUPERECTIFIER  construction 

produce  a  truly  reliable  surface  mount  product 
one  must  first  consider  all  relevant  aspects  of 
the  technology.  Only  when  this  process  has 
been  completed  can  a  product  be  developed 
which  is  surface  mountable,  and  inherently  reli- 
able. 


Surface  Mount  Superectifier® 

General  Instrument  manufactures  surface  mount 
rectifiers  in  the  popular  MELF  (metalized  electro- 
face)  package  style.  These  devices,  denoted  as 
SUPERECTIFIERS,  are  available  with  a  wide 
variety  of  electrical  characteristics.  The  main  dif- 
ference, however,  between  these  rectifiers  and 
other  MELF  style  devices  lies  in  the  area  of 
device  construction.  Figure  1  shows  the  unique 
construction  employed  in  the  manufacture  of  the 
SUPERECTIFIER. 

The  construction  of  the  SUPERECTIFIER  does 
not  internally  utilize  any  soft  solders.  All  intercon- 
nects are  accomplished  by  the  use  of  a  high  tem- 
perature brazing  process  (600°C).  Hence,  any 
chances  of  solder  void  occurrence  or  internal  sol- 
der reflow  during  circuit  board  processing  are  elim- 
inated. In  addition,  the  silicon  rectifier  junction  is 
completely  encapsulated  by  a  cavity-free  glass. 
This  glass  encapsulation  ensures  that  the  rectifier 
junction  is  hermetically  isolated  from  humidity  and 
other  harmful  environmental  intrusions. 
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The  resultant  sub-assembly  could  be  considered 
to  be  a  fully  functional  surface  mount  rectifier.  In 
fact,  many  component  manufacturers  offer  MELF 
devices  which  have  this  appearance;  namely,  an 
oblong  glass  bead  with  two  protruding  metal  end 
terminations.  However,  in  order  that  the  device 
have  a  uniform  shape,  the  General  Instrument 
sub-assembly  is  over  molded  with  epoxy.  The 
result  is  a  smooth,  perfectly  cylindrical  package. 


'ICK-UP  PtCK-UF 

l  l 


Figure  3 


Non-uniform  MELF  outlines 


Two  Sizes 


Two  different  size  SUPERECTIFIER  MELF 
packages  are  available.  General  Instrument 
designation  GL34  and  GL41  are  for  0.5  Ampere 
and  1 .0  Ampere  rectifier  types,  respectively. 
JEDEC  mechanical  specifications  DO-213AA 
and  DO-213AB  detail  the  dimensions  of  the 
GL34  and  GL41,  respectively.  Figure  2  gives 
these  package  dimensions. 
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Figure  2 


Dimensional  outline 


MANUFACTURING  CONSIDERATIONS 

Pick  and  Place-Surface  mount  SUPERECTI- 
FIERS  are  supplied  on  tape  and  reel  in  accor- 
dance with  JEDEC  standard  RS-481A.  Removal 
of  the  devices  from  the  embossed  carrier  tape  is 
easily  accomplished  by  all  vacuum  pick-up 
mechanisms  which  utilize  a  compliant  tip.  The 
compliant  tip  will  form  a  tight  seal  around  the 
cylindrical  MELF  design  once  contact  with  the 
device  has  been  made.  This  is  not  always  the 
case,  however,  when  MELF  devices  with  a  non- 
uniform package  outline  are  used.  Figure  3 
shows  two  such  MELF  outlines.  Figure  3A  is  a 
device  with  a  concave  package  outline.  This  type 
of  package  is  difficult  to  consistently  remove 
from  the  carrier  tape  as  the  exact  position  of 
pick-up  on  the  component  body  is  critical.  Figure 
3B  is  that  of  the  most  common  form  of  MELF 


packaging. This  type  of  construction  utilizes  a  non- 
transparent  glass  body  which  is  often  character- 
ized by  pitting  and  surface  irregularities.  The 
irregularities  make  it  difficult  for  a  vacuum  pick- 
up to  form  a  tight  seal  around  the  device  body. 
The  result  is  that  components  are  often  dropped 
onto  the  production  room  floor  instead  of  being 
placed  on  the  targeted  circuit  board.  General 
Instrument  solves  these  problems  with  a  smooth 
surface  and  perfectly  cylindrical  package  outline. 

Bonding  Pads  -  The  geometries  and  dimen- 
sions of  bonding  pads  are  critical  to  the  proper 
mounting,  soldering  and  overall  performance  of 
all  surface  mount  components.  Figure  4  gives  the 
recommended  pad  layouts  for  GL34  and  GL41 
MELF  outlines.  Use  of  these  pad  layouts  will  be 
primary  assistance  in  the  following  three  areas: 

♦  Surface  mount  technology  by  nature  dictates 
that  smaller  component  packages  dissipate  the 
same  power  as  their  larger  through-hole  coun- 
terparts. Hence,  adequate  bonding  pad  land 
area  is  required  in  order  to  aid  the  component 
package  in  the  dissipation  of  this  power.  The  rec- 
ommended pad  layouts  provide  the  needed  land 
area  for  GL34  and  GL41  devices  to  operate  safe- 
ly at  their  maximum  ratings. 

♦  Component  adhesive  attachment  allows  the 
package  to  shift  slightly  from  its  original  place- 
ment position  prior  to  adhesive  curing.  In  addi- 
tion, most  adhesives  tend  to  spread  during  the 
curing  process  which  also  may  allow  package 
misalignment.  The  geometry  of  the  recommend- 
ed pad  layouts  will  tend  to  minimize  such  move- 
ments. This  assumes,  of  course,  that  the  pack- 
age was  originally  positioned  correctly. 

♦  During  reflow  soldering,  solder  surface  tension 
can  have  a  significant  effect  on  the  movement 
and  final  position  of  components  in  relations  to 
their  bonding  pads.  The  recommended  pad  lay- 
outs will  actually  make  use  of  the  solder  surface 


519 


OPTIMUM  PAD  SIZE 


ZEE 


"3=3 


lul  Ini 


OPTIMUM  PAD  SIZE 


ZEE 


FOR  LARGE  BUSS  ATTACH- 


I  ME  NT  USE  A  SOLDER  MASK 

I      f]  WHERE  POSSIBLE  MAKE  CON-     TO  REDUCE  EFFECTIVE  PAD 


.  .    NECTING  CIRCUITRY  SMALLER  SIZE 

P  n  THAN  THE  COMPONENT  PADS 
TO  REDUCE  FLASHING  OR 
[|  MISCUEING 


NOTE:  ALL  DIMENSIONS  IN  INCHES 


Figure  4 


Recommended  pad  layout 


tensions  to  bring  MELF  devices 
into  alignment  with  the  two  bonding 
pad  land  areas.  This  means 

that  MELF  devices  which  are  initial- 
ly placed  in  slight  misalignment  on 
their  bonding  pads  will  reposition 
themselves  during  solder  reflow 
until  a  position  of  alignment  is 
reached. 

Soldering  -  Surface  mount 
SUPERECTIFIERS  are  capable  of 
withstanding  all  present  forms  of 
wave  and  reflow  soldering.  The  fol- 
lowing guidelines  should  be  fol- 
lowed, however,  in  order  to  ensure 
overall  package  integrity: 

♦  GL34-Maximum  temperature  at 
device  and  terminations  not  to 
exceed  400°C  for  5  seconds. 
Complete  device  submersible  tem- 
perature not  to  exceed  260°C  for  10 
seconds  in  solder  bath. 

♦  GL41 -Maximum  temperature  at 
device  end  terminations  not  to 
exceed  450°C  for  5  seconds. 
Complete  device  submersible  tem- 
perature not  to  exceed  265°C  for  10 
seconds  in  solder  bath. 

General  Instrument's  surface 
mount  SUPERECTIFIERS  com- 
bine superb  electrical  performance 
with  unmatched  levels  of  reliability. 
The  construction  of  the  SUPEREC- 
TIFIER  virtually  eliminates  all  prob- 
lems associated  with  high-speed 
pick  and  place  of  MELF  compo- 
nents. In  addition,  SUPERECTIFI- 

ER  construction  ensures  that  per-    ^ — m ^ ^ _ 
formance  and  reliability  are  never 
compromised  when  the  device  is 

subjected  to  the  demands  of  surface  mount  assembly  techniques  or  when  other  seemingly  harmful  envi- 
ronments are  encountered.  Quite  simply,  no  other  surface  mount  rectifier  comes  close  to  offering  all  the 
advantages  of  the  SUPERECTIFIER  MELF. 

All  surface  mount  components  are  small  and  save  space.  However,  performance  and  reliability  should 
never  be  considered  necessary  trade-offs  in  order  to  utilize  surface  mount  technology.  Use  of  General 
Instrument  surface  mount  SUPERECTIFIERS  requires  no  such  sacrifices;  no  trade-offs. 


PART  NUMBER         CURRENT(A)  VOLTAGE(V) 


Trr(ms) 


GENERAL  PURPOSE 
GL34-J 
1N6478-84 
GL41A-Y 

FAST  RECOVERY 

RGL34A-J 

RGL41A-M 

ULTRA  FAST  RECOVERY 

EGL41A-G 

EGL34A-G 


0.5 
1.0 
1.0 


0.5 
1.0 


1.0 
0  5 


50-600 
50-1000 
50-1600 


50-600 
50-1000 


50-400 
50-400 


150-250 
150-500 


50.0 
50.0 


PACKAGE 


GL34 
GL41 
GL41 


GL34 
GL41 


GL41 
GL34 
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FAILURE  MODES  AND 
FUSING  OF  TVS  DEVICES 


by  David  W.  Hutch  ins 


Introduction 


Transient  Voltage  Suppressors  (TVS)  will  fail  if 
they  are  subjected  to  conditions  beyond  their 
designed  limits.  It  is,  therefore,  important  to 
understand  the  types  of  failure  modes  of  TVS 
devices  before  designing  them  into  a  circuit  appli- 
cation. There  are  three  basic  types  of  failure 
modes:  shorts,  open  and  degraded  (outside  of 
the  specification  limits).  Although  the  silicon 
avalanche  junction  Transient  Voltage  Suppressor 
(SAJTVS)  will  first  fail  short  in  most  applications, 
there  is  always  one  transient  event  that  will  cause 
it  to  open  initially.  In  this  case,  the  transient  ener- 
gy is  large  and  of  short  duration  that  the  silicon 
chip  itself  explodes. 

When  a  TVS  device  does  short,  follow-on  operat- 
ing current  may  cause  the  device  to  open.  Fusing 
of  the  line  is  recommended  in  all  applications. 
Shorted  devices  will  start  to  conduct  current  away 
from  the  circuit  or  system  affecting  its  perfor- 
mance. Open  devices  are  transparent  to  the  cir- 
cuit/system and  will  not  usually  distribute  circuit 
functions.  In  either  case,  it  is  difficult  to  determine 
if  the  TVS  device  is  still  functioning  while  in  the 
circuit.  Degraded  TVS  devices  are  most  difficult  to 
detect  in  the  circuit.  These  can  be  devices  with 
high  leakage  currents  which  may  not  adversely 
affect  circuit  performance,  except  under  elevated 
operating  temperatures.  All  three  types  of  failure 
modes  are  discussed  in  this  applications  note 
along  with  the  design  practices  for  fusing  the  line 
when  a  device  does  fail. 

With  the  thought  that  a  TVS  device  can  fail,  there 
are  some  additional  terms  that  designers  would 
like  to  impose  on  the  protector  to  ease  this  prob- 
lem. One  such  term  is  a  "Fail  Safe"  condition. The 
term  "Fail  Safe"  implies  some  level  of  safety  which 
cannot  be  used  in  connection  with  the  TVS 
device.  Due  to  the  very  nature  of  the  unknown 
transient  threat,  there  are  no  100%  guarantees. 
"Fail  Safe"  is  one  of  the  most  misunderstood 
terms  regarding  transient  protection.  It  is  impor- 
tant to  define  the  term  and  discuss  why  it  should 
not  be  used  in  reference  to  a  TVS  device. 

Words  have  different  meanings  to  different  people 
which  is  the  case  with  the  term  "Fail  Safe".  A  TVS 


device  cannot  assure  a  fail  safe  environment.  By 
nature,  a  TVS  device  will  fail  when  subjected  to  a 
transient  beyond  its  designed  capability.  If  the  cir- 
cuit or  system  is  not  properly  fused,  a  shorted 
TVS  device  can  become  a  safety  hazard  con- 
ducting operating  currents  through  the  return 
path.  Even  with  the  proper  design-in  and  adher- 
ence to  good  engineering  practices,  this  term 
should  not  be  used  in  describing  the  function  of 
the  protection  network.  Quite  often,  the  unknown 
transient  threat  along  with  some  of  the  guess 
work  regarding  the  sizing  (Peak  Pulse  Power 
Rating)  of  the  TVS  device  will  suggest  some  level 
of  risk  in  the  overall  protection  system.  The  risk,  in 
this  case,  is  the  trial  and  error  method  used  to 
guarantee  proper  TVS  device  selection  versus  its 
location.  This  type  of  selection  process  may  take 
some  time  to  accomplish  when  the  transient 
threat  cannot  be  fully  defined.  "Fail  Safe"  may  be 
used  in  conjunction  with  a  complete  systems 
approach,  but  not  with  a  component  such  as  a 
TVS  device. 

 Failure  Modes 

TVS  devices  will  fail  in  one  of  three  modes. These 
are  shorts,  opens  and  degraded  devices.  In  most 
applications,  the  preferred  method  of  failure  is  a 
short.  A  short  is  defined  when  the  TVS  device 
has  a  resistance  value  of  less  than  1  ohm  at  a  dc 
voltage  of  0.1  volts  (ref.  ANSI/IEEE  C62.35).  In 
the  more  practical  world,  a  shorted  device  will 
start  to  conduct  a  significant  amount  of  operating 
current  to  ground,  Figure  1. 
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Current  Path  for  Shorted  Surge  Protector 
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The  actual  current  shunted  to  ground  will  depend 
upon  the  resistance  in  the  line  ahead  of  the  TVS 
device.  For  the  power  line,  this  could  mean  a  sig- 
nificant amount  of  current  depending  upon  the 
available  current  from  the  power  supply  or 
source.  With  data  lines,  this  can  be  somewhat  lim- 
ited but  will  depend  upon  the  operating  current  of 
the  circuit.  Data  lines  operating  in  the  milliampere 
range  are  more  difficult  to  fuse.  In  either  case,  it  is 
important  to  provide  some  type  of  fusing  in  the 
line  to  open  up  the  circuit  when  a  TVS  device 
does  short,  Figure  2. 
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Fuse  Location  Relative  to  TVS  Device 

The  fusing  element  must  take  into  consideration 
two  possibilities.  First  is  the  ability  to  handle  the 
required  transient  current  without  interrupting  the 
circuit  functions.  Second,  it  has  to  be  able  to  open 
the  line  when  the  TVS  device  does  short. 

An  open  TVS  device  is  defined  as  a  diode  that 
has  a  breakdown  voltage  V(Br)  greater  than 
150%  of  the  pretested  value  at  an  applied  test 
current  (lP)  (ref.  ANSI/IEEE  C62.35).  For  this  test, 
the  unit  must  be  taken  out  of  the  circuit  for  verifi- 
cation. An  open  device  in  the  circuit  will  not  exhib- 
it any  of  the  standard  electrical  characteristics 
such  as  leakage  current  or  clamping  voltage. 
Once  out  of  the  circuit,  the  TVS  device  can  be 
tested  on  a  curve  tracer  for  verification  of  the 
open  condition. 

In  an  improperly  fused  circuit,  a  device  that  has 
been  shorted  can  become  open  after  an  applied 
operating  current  is  allowed  to  conduct  through 
the  device  for  a  period  of  time.  Figure  3  shows 
the  fusing  currents  and  time  durations  for  each  of 
the  major  axial  lead  type  packages.  When  this 
occurs,  there  is  usually  some  visible  evidence  in 
the  form  of  a  burn  mark  on  or  within  the  device 
indicating  an  open  unit. 

Devices  that  degrade  are  more  difficult  to  detect. 
These  types  of  failed  devices  will  exhibit  an 
increase  in  the  reverse  leakage  current  under 
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Clearing  Time  tor  Transient  Voltage  Suppressor  Device  -  Fail 
Opened  Condition 

normal  operating  voltages  (equivalent  to  the 
stand-off  voltage).  According  to  ANSI/IEEE 
C62.35,  a  degraded  failure  mode  has  occurred 
when  the  avalanche  junction  surge  suppressor 
has  a  stand-by  current  greater  than  the  maximum 
specified.  On  the  power  bus  line,  this  level  of  cur- 
rent reaches  the  upper  limit  of  the  power  supply 
current  or  when  the  unit  shorts  from  the  increased 
current  conduction.  For  data  lines,  this  value  may 
be  much  less  due  to  the  fact  that  there  can  be 
loss  of  data  transmission  of  information.  A  device 
will  act  as  a  low  impedance  shunt  path  to  ground. 

As  discussed  earlier,  "Fail  Safe"  is  discouraged  in 
the  description  of  a  failure  mode  for  TVS  devices. 
For  some,  the  term  can  be  a  desirable  character- 
istic in  that  the  unit  will  protect  up  to  a  specific 
level.  To  others  it  can  mean  that  the  device 
should  provide  protection  because  of  the  fail  short 
or  open  condition.  While  both  may  be  true,  the 
TVS  device  should  not  be  described  as  a  fail  safe 
product  due  to  the  fact  that  no  one  can  guarantee 
a  specific  type  of  device  failure  mode.  The  tran- 
sient threat  and  the  location  of  the  Transient 
Voltage  Suppressor  in  the  equipment  will  also 
have  a  major  influence  on  the  type  of  failure 
mode.  In  some  applications,  the  transient  cur- 
rents and  impulse  waveform  cannot  be  complete- 
ly defined.  As  a  result,  the  correct  TVS  device 
may  not  be  designed  in.  In  this  case,  the  TVS 
device  application  is  a  trial  and  error  method  as 
suggested  earlier.  A  TVS  device  is  designed  to 
withstand  a  specific  level  (power)  of  transient 
threat  as  defined  by  a  peak  pulse  power  rating 
versus  pulse  width  curve,  Figure  4. 

Most  manufacturers  will  provide  a  peak  pulse 
power  versus  time  curve  on  their  individual  prod- 
uct data  sheets.  This  will  provide  the  designer 
with  the  maximum  power  limit  within  a  product 
family  or  series  of  devices.  It  is  up  to  the  circuit  or 
system  designer  to  translate  this  product 
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Figure  4 


Peak  Pulse  Power  vs.  Pulse  Time 

information  into  the  appropriate  threat  level. 
Threat  levels  should  always  be  defined  in  terms  of 
the  peak  current  amplitude  and  impulse  wave- 
form rather  than  calculate  the  energy  of  the  TVS 
device  from  the  power  curve.  Energy  is  not  a  key 
parameter  here  due  to  the  fact  that  the  energy 
contained  within  the  transient  event  is  not  the 
energy  deposited  in  the  TVS  device.  Equating  the 
transient  current  threat  to  the  peak  pulse  current 
rating  of  the  TVS  will  ensure  proper  device  selec- 
tion and  the  continuous  operation  of  the  protector 
in  the  application.  There  will,  however,  be  those 
applications  in  which  the  actual  transient  current 
cannot  be  defined.  At  best,  the  identification  of 
the  source  of  the  threat  is  necessary;  that  is,  light- 
ning, switching,  ESD  or  NEMP.  From  this  infor- 
mation, the  manufacturer  can  provide  the  direc- 
tion for  initial  product  selection. 

Product  selection  begins  by  equating  the  circuit 
operating  voltage  to  the  stand-off  voltage  of  the 
TVS  device,  Table  I. 

Table  I 

Avalanche  Junction  Selection  Process 


DEVICE  PARAMETERS 

1)  Stand-Off  Voltage  > 

2)  Peak  Pulse  Current  > 

3)  Clamping  Voltage  < 


CONDITIONS 
Operating  Voltage 
Transient  Current 
Voltage  Protection 


Next,  as  discussed  above,  it  is  necessary  to 
equate  the  transient  current  to  the  peak  pulse  cur- 
rent of  the  TVS  device.  The  transient  current 
must  always  be  less  than  the  peak  pulse  current 
of  the  TVS  for  continuous  operation.  It  is  the  tran- 
sient current  that  will  cause  the  TVS  device  to  fail 
in  a  shorted  mode.  Device  shorts  can  occur  at  the 
semiconductor  chip  junction  surface  interface  or 
within  the  bulk  material.  This  type  of  short  will 
appear  as  a  burn  spot  on  the  junction  surface  or 
as  a  dark  spot  on  the  top/bottom  of  the  silicon 
chip.  The  bulk  type  of  device  short  will  be  a  func- 


tion of  the  amount  of  transient  current  that  was 
passed  through  the  silicon  chip.  The  burn  spot 
can  be  as  small  as  a  pin  hole  in  the  die  and  as 
large  as  a  funnel  hole  of  a  few  millimeters  in  diam- 
eter. In  both  cases  there  is  evidence  of  remelted 
semiconductor  material.  Its  size  will  usually 
depend  upon  the  current  amplitude  of  the  tran- 
sient and  any  additional  follow-up  current  that  is 
present  over  a  short  period  of  time.  Longer  puls- 
es will  usually  remelt  the  solder  material  which 
can  bridge  the  silicon  chip  causing  the  shorted 
condition.  In  this  case,  removing  the  solder  bridge 
will  allow  the  TVS  device  to  recover  and  appear 
as  a  good  device. 

Follow-on  current  after  a  TVS  device  has  failed 
short  can  become  a  safety  or  circuit  performance 
problem.  For  these  reasons,  it  is  suggested  that  a 
fuse  or  fusible  link  be  inserted  in  the  line  ahead  of 
the  TVS  device  on  both  the  power  and  data  line 
applications.  Selections  well  as  location  of  a  fus- 
ing element  is  important.  From  Figure  3,  it  is  pos- 
sible to  determine  the  R  value  necessary  to 
select  the  fuse  for  any  follow-on  current.  As  this 
data  is  defined  as  the  clearing  time  for  a  TVS 
device  to  open  up  for  a  continuous  applied  cur- 
rent, it  is  necessary  to  select  a  fuse  with  an  l2t 
characteristic  below  the  device  capability. 
Location  of  the  fuse  is  best  closest  to  the  TVS 
device  in  the  series  line  for  board  level  protection, 
Figure  2.  For  equipment  and  high  level  systems 
protection,  the  fusing  element  can  be  a  circuit 
breaker  located  at  the  point  of  power  entry.  At  this 
location,  the  power  and  transient  currents  are  ter- 
minated at  the  point  of  power  entry  input  to  the 
equipment  preventing  any  additional  problems 
such  as  safety  hazard,  data  errors,  or  component 
damage. 

One  of  the  most  difficult  problems  is  the  identifi- 
cation and,  sometimes  location  of  the  failure.  In- 
line tests  are  often  used  as  the  checkout  proce- 
dure for  the  system/circuit's  performance.  With  a 
Transient  Voltage  Suppressor,  this  may  not  be  the 
best  solution.  The  first  step  is  the  identification  of 
problem  area;  that  is,  power  bus  or  data  line.  The 
second  step  is  to  perform  a  visual  inspection  to 
locate  the  failed  device  or  see  evidence  of  a  burn 
spot  on  a  component.  The  third  step  is  to  apply 
power  to  the  circuit  for  performance  testing  and 
test  for  any  loss  of  data.  If  there  are  any  major 
problems,  tripping  of  a  circuit  breaker  (CB)  or  a 
blown  fuse  will  indicate  some  type  of  line  prob- 
lem. Trace  the  line  to  the  problem  area.  When  a 
CB  or  fuse  does  function,  it's  best  not  to  reset  the 
CB  or  replace  the  fuse  but  to  locate  the  source  of 
the  problem.  With  data  lines,  this  can  be  some- 
what difficult  if  the  fusing  link  does  not  function 
due  to  improper  sizing. 
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Abstract 


Under  high  current  pulse  conditions,  excessive 
lead  lengths  on  suppressor  components  can  be 
responsible  for  destruction  of  the  protected  cir- 
cuit. This  is  caused  by  voltage  build-up  across 
the  small  but  finite  amount  of  inductance  in  the 
interconnecting  leads  of  the  protector.  Some  sup- 


pressor devices  have  been  tested  and  observed 
to  have  more  than  twice  the  specified  clamping 
voltage  which  was  subsequently  shown  to  be 
caused  by  inductive  effects.  Problems  and  cor- 
rective measures  are  illustrated  and  discussed  in 
this  paper. 


 Semiconductor  Failure  Thresholds 

MOS  and  small  area  geometry  semiconductors  are 
particularly  vulnerable  to  the  effects  of  transient 
voltages.  Unfortunately  there  has  been  very  little 
information  published  on  this  subject.  The  work 
reported  by  Van  Keuren1  illustrates  how  fragile 
CMOS  and  TTL  devices  can  be.  Minimum  failure 
pulse  voltage  thresholds  are  shown  in  Table  1 . 

Electrostatic  Discharge  (ESD)  failures  of  MOS 
microcircuits  have  been  measured  by  Gallace  and 
Pujol2.  Comparisons  among  several  suppliers  indi- 
cate that  failure  levels  can  be  a  function  of  manu- 
facturing technique.  Repeated  step  stressing  of  a 
sample  of  25  CD4011AF  type  devices  shows  that 
at  a  given  stress  level  devices  would  eventually  fail, 
as  shown  in  Figure  1 . 


TABLE  1 

Minimum  Failure  Thresholds  of  CMOS  and  TTL 

Device 
Type 

Pulse  Width 

20usec 

2usec 

1usec 

02usec 

.01|isec 

.025usec 

55107 
55109 
5404 
54L30 

22V 
36V 

16V 
38V 

30V 
20V 

22V 
60V 

50V 
50V 

120V 
90V 

Predicted  Failure 
Curve 
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 Figure  1 

Pulse  Voltage  (Volts)  Stress  Failure  of  CD401 1F 


 Equivalent  Circuit  of  Protector 

The  equivalent  circuit  of  a  silicon  transient  sup- 
pressor, such  as  the  Transient  Voltage  Suppressor, 
is  shown  in  Figure  2.  All  parameter  values  are  fixed 
by  manufacturing  processes  and  device  construc- 
tion except  L|,  the  inductance  resulting  from  the 
lead  wires  connecting  the  protector  across  the  cir- 
cuit for  which  protection  is  intended.  Normal  wiring 
practice  results  in  lead  lengths  of  the  order  of  cen- 
timeters. In  some  power  installations  this  has  been 
observed  to  be  of  the  order  of  feet. 


4- 


L,  -  External  Inductance 
U  -  Internal  Inductance 
H,  -  Electrical  Impedance 

n,- 

C  -  Capacitance 


Figure  2 


Equivalent  Circuit  of  Protector 

The  inductance  within  an  axial  leaded  part,  as  rep- 
resented by  U,  is  of  the  order  of  10-°  henrys  while 
the  inductance  within  a  modular  assembly  can  be 
one  to  two  orders  of  magnitude  greater,  depending 
on  the  design  and  the  number  of  subcomponents. 
The  capacitance  of  a  silicon  avalanche  suppressor 
can  vary  over  an  order  of  magnitude,  depending  on 
the  degree  of  reverse  biasing. 

 Transient  Voltage  Rise-Times 

A.  EMP:  Voltage  rise-times  of  EMP  (Electromag- 
netic Pulse)  transients,  as  generated  by  high  alti- 
tude nuclear  detonations,  are  5kV/nsec.  The  pres- 
ence of  even  a  small  amount  of  inductance  in  the 
protector  circuit  can  have  very  profound  results  on 
the  effectiveness  of  a  protector  device.  This  is  illus- 
trated with  the  oscillographs  in  Figures  3  and  4. 
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7.5  cm  Lead  Wires 
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Figure  4 


Zero  Length  Lead  Wires 
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In  Figure  3,  a  30V  Transient  Voltage  Suppressor  in 
the  DO-13  package  was  pulsed  with  a  100A 
4kV/nsec  rise-time  transient.  With  7.5  cm  leads  on 
each  end,  at  which  current  was  injected  and  volt- 
age measured,  the  overshoot  voltage  is  slightly 
greater  than  800V.  The  energy  under  this  curve  is 
calculated  to  be  70woules,  sufficient  energy  to 
destroy  most  types  of  MOS  and  some  TTL 
devices.  By  reducing  the  lead  length  to  zero  and 
repeating  the  pulsing,  the  overshoot  voltage  is 
reduced  to  about  200V.  The  energy  under  this 
curve  is  less  than  lujoule,  below  the  destruct 
threshold  of  MOS  and  TTL  devices. 

B.  Lightning  and  Inductive  Switching:  From 
measurements  made  on  1 20V  ac  power  systems, 
Martzloff3  has  proposed  a  waveform  with  a  fre- 
quency of  100kH.  The  lightning  stroke,  which  is 
usually  reported  with  current  rise-times  ranging 
from  1  to  3nsec  has  been  more  recently  measured 
by  Llewellyn4  to  be  as  low  as  500nsec.  Transients 
on  shipboard  ac  power  systems  have  been  defined 
by  MIL-STD-1339  as  having  transient  rise-times  of 
1 .5nsec. 

Normal  wiring  practices  are  usually  considered 
adequate  for  protection  of  electronic  circuitry. 
"Normal"  and  "adequate"  are  relative  terms  and 
usually  prevail  under  conditions  in  which  equip- 
ment performance  is  acceptable.  What  is  normal 
and  adequate  protection  for  vacuum  tubes  is  not 
the  same  for  power  semiconductor  devices. 
Protection  for  microcircuits  is  also  quite  different 
from  power  semiconductors.  With  increased  usage 
of  microprocessors  and  other  small  area  geometry 
semiconductors,  equipment  is  becoming  more  vul- 


nerable to  transient  voltages,  under  both  single 
pulse  and  repetitive  pulse  conditions. 

Inductive  Effects  in  Component  Leads 

A.  Calculation:  The  inductance  in  a  straight  wire 
appears,  at  first  glance,  to  be  very  small  and 
insignificant.  Assuming  a  value  of  lnH/m  for  a 
straight  wire,  most  lead  wires  have  inductance  val- 
ues in  the  nanohenry  region.  The  voltage  drop 
developed  across  an  inductor  under  pulse  condi- 
tions is  expressed  as: 

%- L  s 

where  L  is  inductance  in  henrys 
is  the  rate  change  of  current 

For  the  fast  rise-times  of  EMP  as  shown  above,  the 
associated  problems  are  obvious;  however,  for  the 
slower  rise-time  of  switching  and  induced  lightning 
the  degree  of  exposure  and  protection  required 
can  be  defined  only  after  carefully  studying  all 
boundary  conditions. 

B.  Case  Study:  In  the  following  application,  a  sili- 
con transient  suppressor  is  being  used  to  both  reg- 
ulate the  voltage  to  power  a  telecommunications 
repeater  and  also  provide  transient  suppression. 
The  schematic  is  shown  in  Figure  5.  This  is  one  of 
two  repeaters  powered  and  protected  by  the  same 
component. 


Figure  5 


Telecom  Repeater  With  Protection 

The  microcircuitry  used  in  this  equipment  has 
some  well  defined  failure  levels;  20V  in  the  positive 
direction  and  6.5V  in  the  negative  direction.  The 
suppressor  has  a  well  defined  clamping  voltage  in 
the  avalanche  direction  under  a  specified  rise-time. 
The  forward  polarity  measurements  are  specified 
at  100A  with  an  8.4  msec,  >k  sine  wave  pulse.  To 
determine  higher  current  capability,  pulse  tests 
were  made  with  a  1 .2  x  50nsec  waveform.  During 
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the  process  of  taking  data,  small  differences  in 
lead  length  in  the  protection  circuit  were  observed 
to  have  profound  effect  on  the  suppression  capa- 
bility of  the  device.  Measurements  extended  over 
the  range  from  100A  to  500A  with  lead  lengths 
from  the  body  of  the  device  of  zero,  1 .0  cm  and  2.0 
cm. Tests  were  made  on  a  molded  1 .5kW  Transient 
Voltage  Suppressor.  The  peak  clamping  voltage 
was  plotted  against  pulse  current  as  shown  in 
Figure  6. 

After  tests  were  made  with  0.0,  1 .0  cm  and  2.0  cm 
lead  lengths,  the  plastic  body  was  carefully  cut 
away  leaving  only  the  cell  containing  the  junction 
and  the  leads.  Voltage  measurements  were  then 
made  across  the  cell,  virtually  eliminating  induc- 
tance within  the  package.  A  lead  length  of  2  cm 
has  a  peak  clamping  voltage  of  4V  at  100A  and 
13.5V  at  500A.  By  contrast,  the  cell  only  has  a 
peak  clamping  voltage  of  1 .3V  at  100A  and  3V  at 
500A.  Voltage  probe  placement  for  taking  mea- 
surements is  shown  in  Figure  7. 
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 Figure  6 

Clamping  Voltage  vs  Pulse  Current 
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Voltage  Probe  Placement 

 Figure  7 

Voltage  Probe  Placement 

Voltage  drops  across  the  lead  wires  contributing  to 
peak  clamping  voltage  can  be  attributed  to  both 
resistive  and  inductive  components.  Calculations 
were  made  for  both  resistive  and  inductive  voltage 
drops  for  a  1 .0  cm  .040  in  dia.  copper  wire  at  pulse 
current  levels  from  100 A  to  500A.  Rise-time  is 
1.2nsec.This  data  is  shown  in  Table  II. 


Note  that  the  calculated  inductive  voltage  drop 
compares  favorably  with  the  measured  voltage 
drop  while  the  resistive  component  contributes 
less  than  1 0%  of  the  total. 


TABLE  II 

Pulse  Current  Level  and  Voltage  Drop 

Pulse 
Current 
(Amps) 

Measured 
Voltage  Drop 
(Volts) 

Calculated 
Resistive 
Voltage  Drop 
(Volts) 

Calculated 
Inductive 
Voltage  Drop 
(Volts) 

100 

0.75 

0.019 

0.83 

200 

1.3 

0.038 

1.66 

350 

2.3 

0.066 

2.91 

500 

3.3 

0.095 

4.16 

Clamping  Voltage  Of  AC  Protector 


In  power  systems,  it  is  quite  easy  to  place  a  mod- 
ular assembly  protector  in  a  convenient  mounting 
location  rather  than  the  most  effective  one,  espe- 
cially in  retrofit  applications.  These  components 
are  sometimes  bulky  and  do  not  always  conve- 
niently fit  the  desired  location.  To  illustrate  reduced 
effectiveness  in  an  ac  power  transient  suppressor, 
a  module  was  measured  for  peak  clamping  volt- 
age having  lead  lengths  of  24  in.,  48  in.,  and  72  in. 
Pulse  currents  were  100A,  200A,  300A  and  400A 
with  a  wave  form  of  1 .2  x  50usec.  Lead  length  vs 
additive  peak  clamping  voltage  plotted  here,  is 
that  value  above  the  normal  clamping  voltage  with 
zero  lead  length. 
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Additive  Peak  Clamping  Voltage  (voits) 

 Figure  8 

Lead  Length  vs  Clamping  Voltage 

Note  that  the  additive  clamping  voltage  can  be 
down  in  the  range  of  35V  at  1 00A  for  24  in.  leads 
extending  up  to  350V  at  400A  for  72  in.  leads.  An 
oscillograph  depicting  optimum  protection  at  100A 
and  400A  is  shown  in  Figure  9. The  100A  pulse  is 
being  clamped  at  about  215V  and  400A  pulse  at 
265V.  The  peak  clamping  voltage  is  substantially 
increased  by  the  inductive  effects  of  72  in.  leads 
as  shown  in  Figure  10.  In  this  oscillograph,  the 
100A  pulse  produced  a  peak  of  about  320V  and 
400A  pulse  produced  a  peak  of  about  615V.  The 
inductive  overshoot  illustrated  in  Figure  10  is  quite 
profound  by  comparison  with  Figure  9. 
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FIGURE  9 


Reducing  Inductive  Effects 


AC  Protector.  Optimum 
Protection 


Vert:100V/div. 
Horiz:  2u.sec/div. 
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FIGURE  10 


AC  Protector,  72  in 


Vert:  100V/div. 
Horiz:  2(jsec/div. 
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Clamping  Voltage  of  Microcircuit  Protector 

An  ICT-5  type  Transient  Voltage  Suppressor,  de- 
signed for  protecting  low  voltage  logic  circuits,  was 
pulsed  at  levels  of  1 00A,  200A,  300A,  400A  and  500A 
with  a  1 .2  x  50nsec  waveform.  Voltage  drop  was  mea- 
sured across  the  leads  at  distances  of  0.0,  1 .0  cm  and 
2.0  cm  from  the  body  of  the  package,  adding  a  total  of 
4.0  cm  0.030  dia.  straight  wire  contributing  to  induc- 
tance and  subsequently  adding  to  the  peak  clamping 
voltage.  A  graph  plotting  total  lead  length  vs.  peak 
clamping  voltage  is  shown  in  Figure  1 1 . 


5  10  15  20 

Peak  Clamping  Voltage  Above  BV  (Volts) 


Figure  1 1 


These  curves  are  plotted  as  additive  above  the  break- 
down voltage  (BV)  at  ImA,  which  was  6.3V  for  the 
device  tested.  The  clamping  voltages  increase  with 
pulse  current  using  zero  lead  length  due  both  to  the 
electrical  impedance  and  thermal  self-heating  effect  on 
the  silicon  pn  junction.  Observe  that  the  clamping  volt- 
age covers  a  very  broad  range,  from  3.6V  above  BV  to 
24V  above  BV  depending  on  peak  current  and  insertion 
method. 


The  most  obvious  method  of  reducing  inductive  effects 
and  thus  optimizing  protector  capability  is  to  reduce 
lead  wire  lengths  in  the  protector  circuit.  If  it  is  not  pos- 
sible to  reduce  the  conductor  length,  other  options  are 
available.  Inductance  in  a  given  length  of  conductor 
can  be  reduced  by  replacing  a  small  diameter  wire  with 
a  wide  strip  conductor.  On  circuit  boards,  a  ground 
plane  on  one  or  both  sides  of  the  board  has  been  used 
by  the  author  as  a  method  for  optimizing  protector 
clamping. 

Since  voltage  drop  across  the  lead  length  is  a  function 
of  the  transient  rise-time,  it  may  be  feasible  to  add 
series  inductance  between  the  transient  source  and 
the  protector  to  reduce  the  risetime  and  subsequently 
the  peak  clamping  voltage.  A  Transient  Voltage 
Suppressor  used  for  5V  logic  protection  was  tested 
with  a  300A  pulse  having  a  1.2  x  50|j.sec  waveform 
with  voltage  measurements  made  at  2.0  cm  from  each 
end  of  the  body  of  the  device.  This  is  shown  in  Figure 
12,  peaking  at  24V.  Placing  a  12liH  choke  ahead  of 
the  suppressor  to  reduce  the  rise-time,  reduced  the 
peak  to  I9V  and  using  24liH  reduced  the  peak  to  17V. 
These  curves  are  also  shown  in  Figure  1 2. 


FIGURE  12 


AC  Protector.  72 
in.  Leads 


Vert:  lOOV/div. 
Horiz:  2|isec/div. 
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Conclusion 


Inductive  effects  can  be,  and  often  are,  a  source  of 
abnormally  high  peak  clamping  voltages  compared  to 
the  inherent  capability  of  a  Transient  Voltage 
Suppressor.  These  high  clamping  voltages  can  cause 
failure  of  vulnerable  electronic  components;  thus  a 
suppressor  capable  of  providing  adequate  protection 
can  be  rendered  useless  due  to  poor  insertion  meth- 
ods. So  it  behooves  the  design  engineers  working  on 
both  mechanical  layout  and  circuit  design  to  be  acute- 
ly aware  of  inductive  effects  and  the  problems  which 
they  can  cause  along  with  corrective  measures  in 
order  to  optimize  transient  voltage  protector  compo- 
nents. 
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HARDENING  POWER  SUPPLIES  TO 
LINE  VOLTAGE  TRANSIENTS 


Originally  presented  at  the  Power  Electronics  Design  Conterence,  October,  1985,  Anaheim,  California 
Also  published  in  Power  Conversion  &  Intelligent  Motion,  June,  1986 

Abstract 

The  power  line  transient  environment  is  described.  Transient  voltages  on  the  DC  output  of  off-line  rectifier/filter  designs  are  shown.  Protection  schemes 
are  discussed.  An  integrated  rectifier/transient  suppressor  circuit  is  suggested  as  a  cost-effective  means  of  rendering  the  DC  bus  virtually  immune  to  line 
transients. 


Introduction 


Unexpected  line  voltage  transients  are  finally  being  rec- 
ognized as  a  significant  factor  in  the  failure  of  Switching 
Mode  Power  Supplies  (SMPS).  As  stated  in  a  recent 
Navy  publication  1 : 'The  most  predominant  power  supply 
failure  modes  are  caused  by  peak  in  instantaneous  tran- 
sients and  subtle  factors  within  and  external  to  the 
power  supply  . . .  The  following  is  a  list  of  key  points  to 
consider  when  designing  and  evaluating  a  switching- 
mode  power  supply  design:  ( 1 )  Put  voltage  transient 
protection  on  the  input  power  line." 

Until  the  publication  if  IEEE  Standard  587-1 9802,  now 
ANSI-IEEE  C62.41,  the  designer  of  off-line  SMPS  was 
unsure  of  the  ac  line  transient  environment.  Now  switch- 
ing power  supplies  can  be  designed  to  meet  this  stan- 
dard and  pulse  generators  are  available  which  produce 
the  waveform  specified.  The  standard  specifies  that  low 
impedances  across  the  line  in  commercial  and  industri- 
al environments  should  handle  an  8/20  current  wave- 
shape (double  exponential,  8ns  rise  time,  20ns  decay  to 
half  of  peak)  having  a  peak  amplitude  of  3000A. 

It  should  be  understood  that  lightning  induced  tran- 
sients propagate  through  a  system  as  a  current  source 
looking  for  a  low  impedance  path  to  ground.  It  is  unlike- 
ly that  most  designers  make  provision  for  the  rectifier 
and  filter  system  to  handle  pulse  currents  up  to  3000A, 
but  a  conservation  design  philosophy  indicates  that  this 
should  be  done.  The  task  is  not  easy,  because  compo- 
nent manufacturers  do  not  generally  consider  this  prob- 
lem either. 

A  rectifier  diode  has  a  single-cycle  60Hz  surge  current 
rating  exceeding  300A  and  would  most  probably  handle 
toe  300A.  8/20ns  impulse  specified  in  the  standard,  but 
the  capability  of  rectifiers  with  lower  ratings  is  question- 
able and  needs  to  be  verified.  Rectifier  diode  surge 
capability  will  not  be  further  addressed  in  this  paper  but 
clearly  the  rectifier  must  handle  surge  currents;  the 
amount  depends  upon  the  protection  scheme  used. 
In  most  off-line  SMPS,  the  element  which  prevents 
excessive  transient  voltages  from  appearing  across  the 
DC  bus  and  also  bears  the  brunt  of  carrying  the  line  to 
neutral  transient  pulse  current  is  the  filter  capacitor. 
However,  the  charge  delivered  by  the  input  transient 
and  the  voltage  drop  across  the  capacitor's  ESL  and 
ESR  combine  to  develop  a  large  overshot  voltage.  This 


overshoot  usually  shorts  the  power  switches  connected 
to  the  DC  output  from  the  rectifier  system. 
Providing  a  network  to  limit  voltage  to  a  predetermined 
maximum  rather  than  using  higher  voltage  power 
switches  offers  a  number  of  advantages  to  the  power 
supply  designer,  independent  of  the  choice  of  switching 
transistor  (i.e.,  bipolar  or  FET).  For  a  bipolar  transistor 
of  a  given  die  area,  lowering  breakdown  voltage  raises 
current  gain  and  reduces  all  switching  times.  Reducing 
the  breakdown  voltage  of  a  FET  chip  causes  a  marked 
decrease  in  onstate  voltage-the  principle  determinant 
of  power  loss-because  of  the  relationship  rDs(on)  of 
Vb25.  Alternately,  a  smaller  size  power  switch  chip 
could  be  used  to  achieve  the  same  performance  while 
realizing  a  significant  cost  savings3. 

 Conditions  In  An  Unprotected  System 

Most  SMPS  have  an  input  network  as  shown  in 
Figure  1.  The  impedance  is  used  to  limit  start-up 
inrush  current  without  causing  excessive  power  loss. 
The  series  impedance  may  be  excessive  power  loss. 
The  series  impedance  may  be  a  thermistor  or  a  resis- 
tor which  is  often  shunted  by  a  triac  to  reduce  power 
loss  after  start-up. 


line  rectifier  &  filter  tor  SMPS 


Figure  1 


from  120/240V  lines 


It  is  not  unusual  to  allow  for  a  20%  tolerance  on  a 
120/240V  ac  power  line  which  puts  the  voltage  crest 
at  about  400  Volts.  Added  to  the  dc  level  is  the  over- 
shoot caused  by  the  3000A  impulse.  The  usual 
switching  power  supply  which  operates  from 
120/240V  inputs  has  two  capacitors  as  part  of  the 
voltage  double  arrangement.  The  capacitors  are  con- 
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nected  in  series  when  used  on  240V.  Thus,  the  total 
dc  bus  voltage  spikes  up  to  twice  the  individual 
capacitor  transients  when  used  on  240V. 
The  voltage  waveform  of  Figure  2  reveals  the  presence 
of  three  components  of  overshoot:  1)  a  fast  rising  step 
caused  the  di/dt  of  the  wave  flowing  through  the  capac- 
itors ESL,  2)  an  in-phase  component  caused  by  the 
current  flow  through  capacitor  ESL,  and  3)  a  charge 
placed  on  the  capacitor.  Obviously,  the  transient  voltage 
can  be  reduced  by  using  a  large  valued  capacitor  hav- 
ing low  ESL  and  ESR.  The  relationship  is  given  in 
Equation  1 . 

vc  =  -£   idt  +  iRs  +  Ls^j  (1) 

where 

C  =     input  filter  capacitance 
i  =      pulse  current 

Rs  =    capacitor  equivalent  series  resistance  (ESR) 
L  =     capacitor  equivalent  series  inductance  (ES) 
di/dt  =  rate  of  rise  of  transient  current 

800 1  1  1  1  1  1  1  1  1  1  1 
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 Figure  2 

Capacitor  waveform  showing  spike  caused  by  current,  and  charge  placed 
on  capacitor 

(C^  =  C2=  60mF;  Upper:  10V/div;  Lower:  t00A/dw;  Time:  10p/div) 

Measured  voltage  transients  for  some  different  capac- 
itors when  pulsed  with  500A  in  the  circuit  of  Figure  1 
are  shown  in  Table  LWith  a  3000A  pulse,  overshoots 
of  6  times  the  values  shown  would  occur.  In  all  cases 
of  240V  input,  the  transient  voltage  exceeds  the  typi- 
cal 250V  surge  rating  of  a  200  volt  capacitor.  Even 
worse,  the  DC  bus  -  possibly  at  about  400  volts 
because  of  high  line,  low  load  condition  -  is  now  up  to 
at  least  560  volts!  No  wonder  power  switch  failures 
occur  in  seemingly  well  designed  systems. 


c„c2 

Type 

Input 

Peak 
Transient 
Voltage 

Charge 
Voltage 

540uF 

Mepco/Eiectra 
319DA541T250AMA1 

120V 

39V 

30V 

240V 

75V 

58V 

650uF 

Mepco/Electra 
3120EA651T200BHA1 

120V 

33V 

23V 

240V 

65V 

46V 

2100  pF 

General  Electric 
44A417052M21 

120V 

12V 

7V 

240V 

27V 

16V 

TABLE  1  -  Transient  performance  of  the  circuit  of  Figure  1 
(Peak  Pulse  Current  =  500A) 


The  spike  could  be  clipped  by  a  suitable  TVS  device 
but  the  charge  voltage  persists  for  too  long  and  is  not 
easily  eliminated.  The  best  solution  is  to  minimize  the 
amount  of  transient  current  being  fed  to  the  capacitor. 


Transient  Protection  Techniques 


General  principles  of  powerline  transient  protection 
have  been  described  in  a  paper  by  Jacobus4.  Almost 
concurrently,  a  specific  module  designed  using  these 
same  principles,  which  meets  the  3000A  specification 
of  ANSI-IEEE  C62.41,  was  described  by  Roehr  and 
Clark5.  Both  papers  deal  with  providing  transient  pro- 
tection downstream  from  susceptible  equipment. 
However,  in  a  power  supply,  components  which  must 
be  present  for  rectification  and  filtering  may  be  used 
as  part  of  the  transient  suppression  network. 


Li  Ri 


 Figure  3 

Basic  circuit  with  MOV  protection 

When  transient  protection  is  used  in  a  SMPS,  it  most 
often  is  nothing  more  than  a  single  MOV  across  the 
line  as  shown  in  Figure  3.  Table  2  shows  test  results 
taken  in  the  circuit  of  Figure  3.  Note  that  the  worst 
transients  occur  in  the  240V  position  when  both 
switches  are  open.  However,  unless  the  MOV  voltage 
is  adjusted  to  fit  the  lower  line  voltage  when  used  on 
120V  ac,  (  i.e.,  Si  is  closed),  a  very  large  capacitor 
current  flows.  For  example,  with  only  .5  ohm  imped- 
ance the  77  volt  spike  appears  across  only  one  capac- 
itor; with  3000A  of  input  current  the  spike  would 
increase  to  1 1 5V  which  could  exceed  the  surge  volt- 
age rating  of  the  capacitor.  The  106  volt  transient 
increases  to  about  150  volts  when  3000A  is  applied, 
bringing  the  bus  voltage  to  550  Volts. 


Input 

s, 

Peak 
Transient 
Voltage 

Charge 
Voltage 

Peak 
Capacitor 
Current 

0.5Q  -  OuH 

120V 

Open 

77V 

54V 

1080A 

Closed 

24V 

21V 

440A 

240V 

Open 

106V 

78V 

780A 

0.5S1-  100uH 

120V 

Closed 

18V 

10V 

190A 

240V 

Open 

74V 

47V 

440A 

1.0X1-  100uH 

120V 

Closed 

12V 

7V 

130A 

240V 

Open 

53V 

34V 

300A 

TABLE  2  -  Transient  performance  of  the  circuit  of  Figure  3 
(R,  .  ,05£3,  C,  =  C2  =  540uF,  Peak  Pulse  Current  =  2000A) 
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Figure  4 


General  topology  tor  a  protection  network 

To  improve  the  transient  suppression,  the  capac- 
itor and/or  the  series  impedance  must  be  larger. 
The  data  in  Table  2  taken  with  higher  series 
impedances  shows  some  improvement  in  lower- 
ing the  transient  levels,  but  the  transients  are  still 
higher  than  desired.  For  very  low  power  supplies, 
the  circuit  of  Figure  3  would  be  satisfactory,  if  an 
appropriate  series  impedance  and  capacitor  were 
chosen.  For  example,  the  data  of  Table  1  shows 
that  the  210CVF  capacitor  allowed  only  27V  of 
overshoot  with  a  500A  pulse.  This  capacitor 
would  be  satisfactory  if  used  in  Figure  3  with  the 
0.5  ohm-100|^H  input  network. 

A  general  topology  for  transient  protection  is 
shown  in  Figure  4  using  the  notations  of  Jacobus. 
The  diverter  devices  handle  high  currents  but  do 
not  offer  a  precise  control  of  voltage;  gas  tubes 
and  metal  oxide  varistors  (MOVs)  are  typical  ele- 
ments. The  clamp  devices  have  lower  impedance 
than  the  diverters  but  have  lower  energy  handling 
capabilities.  A  Transient  Voltage  Suppressor 
Diode  is  a  typical  clamping  device.  The  series 
impedances  shown  semi-isolate  the  various 
diverter  and  clamp  stages  by  causing  a  voltage 
drop  between  them.  To  meet  the  requirements  of 
ANSI-IEEE  C62.41,  Category  B,  and  provide  low 
output  voltage  clamping,  the  topology  of  Figure  4 
has  proven  to  be  quite  effective. 

An  Integrated  Rectifier/Suppressor  Circuit 

After  some  experimentation,  the  network  of  Figure 
4  has  been  found  to  work  quite  well  when  the  first 
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Curcuit  providing  a  high  level  of  protection 

diverter  is  a  MOV,  the  first  impedance  is  composed 
of  the  inrush  current  limiting  resistance  and  an  indi- 
cator, the  second  diverter  is  a  silicon  Transient 
Voltage  Suppressor  and  capacitor  network.  The 
second  impedance  is  a  series  R-L  circuit,  the 
clamping  devices  is  the  filter  capacitor. 

Figure  5  (patent  pending)  shows  a  practical 
implementation  of  the  circuit  of  Figure  4,  which  is 
virtually  immune  to  transients.  The  resulting  T  fil- 
ter network  also  attenuates  high  frequency  noise 
in  both  directions,  thus  easing  EMI  filter  require- 
meri(s.  Performance  is  shown  in  Table  3  when 
pulsed  with  2500A.The  resulting  25V  peak  tran- 
sient appearing  at  the  output  is  low  enough  to 
allow  the  use  of  450V  rated  transistors  in  the 
power  switching  section. 


Input 

Peak 
Transient 
Voltage 

Charge 
Voltage 

Peak 
Capacitor 
Current 

120V 

9V 

sv 

103A 

240V 

25V 

ley 

163A 

TABLE  3  -  Transient  performance  of  the  circuit  of  Figure  5 
(Pulse  Current  »  2500A,  L,=L2=L3=  fOOmH, 
R,  =  R,  =  R3  =  0.51}  TVS  Stack;  5KP60) 


 Conclusion 

Only  by  ensuring  a  clean  dc  bus  can  a  switching 
power  supply  be  a  reliable  piece  of  equipment. 
Attention  must  be  given  to  the  lowly  line  rectifier 
and  filter  system  to  dramatically  reduce  line  volt- 
age transients.  The  circuit  of  Figure  5  provides  a 
satisfactory  clean  dc  level. 


1.  "Navy  Power  Supply  Reliability  -  Design  and  Manufacturing 
Guidelines,"  NAVMAT  P4855-1.  Pg  27,  NAVPUBFORCEN, 
5801  Tabor  Ave.,  Philadelphia,  PA  19120. 

2.  "IEEE  Guide  for  Surge  Voltages  in  Low-Voltage  AC  Power 
Circuits,"  IEEE  Standard  587-1980,  Institute  of  Electrical  and 
Electronic  Engineers,  345  E.47th  St.,  New  York,  NY  10017 

3.  Jon  D.  Paul  And  Bill  Roehr.  "The  Use  of  Transient  Voltage 
Suppressor  Diodes  with  Power  Mosfets,"  Official  proceedings  of 
the    9th    International    PCI    '84    Conference,  Intertec 


Communications,  Inc.  2472  Eastman  Ave.,  Unit  34,  Ventura,  CA 
93003 

4.  N.M.  Jacobus,  "Designing  Power  Line  Transient  Protection 
Circuits,"  Proceedings  of  Powercon  11,  D-4  pp.  1-11,  Power 
Concepts,  Inc.,  P.O.  Box  5226,  Ventura,  CA  93003 

5.  William  D.  Roehr  and  O.  Melville  Clark,  "AC  Power  Line 
Protection  for  an  IEEE  587  Class  B  Environment,"  NASA 
Conference  Publication  2356. 


530 


Using  Rectifiers  In 
Voltage  Multiplier  Circuits 


By  Joseph  M.  Beck 

Senior  Applications  Engineer 

Systems  designs  frequently  call  for 
a  high  voltage,  low  current  power 
source  that  needs  only  minimal 
regulation.  A  few  familiar  examples 
are  CRT  circuits,  electrostatic 
copiers,  and  photoflash  applica- 
tions. Required  voltages  typically 
range  from  1 0  to  30kV  and  the  cur- 
rent demand  rarely  exceeds  5  mil- 
liamperes. 

When  your  design  requires  this 
type  of  power  source,  you  may 
want  to  consider  a  voltage  multipli- 
er circuit.  They  are  inexpensive, 
easy  to  design,  versatile,  and  can 
provide  virtually  any  output  voltage 
that  is  an  odd  or  even  multiple  of 
the  input  voltage. 

This  article  explores  the  basic 
operation  of  multiplier  circuits  and 
discusses  guidelines  for  electronic 
component  selection.  Since 
General  Instrument  corporation  is 
the  industry's  leading  manufactur- 
er of  rectifier  products,  we  will 
place  special  emphasis  on  select- 
ing rectifier  diodes  for  multiplier  cir- 
cuits. 


Figure  1A 


Basic  multiplier  circuits.  Half-wave  Voltage  Doubter 


Figure  1B 


Basic  multiplier  circuits.  Full-wave  Voltage  Doubter 

C3 


Figure  1C 


Basic  multiplier  circuits.  Half-wave  Voltage  Tripler 


BASIC  OPERATING  PRINCIPLES 


Most  voltage  multiplier  circuits,  regardless  of  their 
topology,  consist  chiefly  of  rectifiers  and  capaci- 
tors. Figure  1  shows  three  basic  multiplier  circuits. 

The  operating  principle  of  all  three  circuits  is  essen- 
tially the  same.  Capacitors  connected  in  series  are 
charged  and  discharged  on  alternate  half-cycles  of 
the  supply  voltage.  Rectifiers  and  additional  capac- 
itors are  used  to  force  equal  voltage  increments 
across  each  of  these  series  capacitors.  The  multi- 
plier circuit's  output  voltage  is  simply  the  sum  of 
these  series  capacitor  voltages. 
A  wide  variety  of  alternating  signal  inputs  are 
used  with  multiplier  circuits. The  most  popular  are 


sine  and  square  wave  inputs.  For  simplicity,  this 
discussion  will  be  limited  to  sine  wave  inputs;  the 
calculations  become  somewhat  more  involved 
with  asymmetrical  signals. 

Voltage  Doublers  -  Figure  1A  shows  a  half-wave 
voltage  doubler  circuit.  It  functions  as  follows.  On 
the  negative  half-cycle  of  the  input  voltage, 
capacitor  C1  charges,  through  rectifier  CR1,  to  a 
voltage  of  Vm.  On  the  positive  half-cycle,  the 
input  voltage,  in  series  with  the  voltage  of  C1 
(Vc1=Vm),  charges  capacitor  C2  through  rectifier 
CR2  to  the  desired  output  voltage  of  2Vm. 
Capacitor  C1 ,  which  aides  in  the  charging  of  a 
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capacitor  C2,  sees  alternating  current  ("AC  Cap") 
while  C2  sees  only  direct  current  ("DC  Cap").  In 
this  circuit,  the  output  voltage  and  the  input  sig- 
nal have  the  same  ripple  frequency. 

The  same  operating  principle  extends  to  the  full- 
wave  voltage  doubler  circuit  of  Figure  1 B.  On  the 
negative  half-cycle  of  the  input  voltage,  capacitor 
C2  is  charged  through  rectifier  CR2  to  a  voltage 
of  Vm.  On  the  positive  half-cycle,  capacitor  C1  is 
also  charged  to  a  voltage  of  Vm,  through  rectifier 
CRLThe  series  voltages  of  capacitors  C1  and 
C2  (VC1=Vc2=Vm)  yield  the  desired  output  volt- 
age: 2Vm.  In  this  case,  capacitors  C1  and  C2  are 
"DC  capacitors";  they  see  no  alternating  current. 
The  output  ripple  frequency  of  the  full-wave  dou- 
bler is  twice  that  of  the  input  signal. 

Voltage  Tripler  -  Higher  output  voltages  are  possi- 
ble through  the  use  of  a  half-wave  voltage  tripler 
circuit,  shown  in  Figure  IC.This  circuit  operates  as 
follows.  On  the  negative  half-cycle  of  the  input  volt- 
age, capacitor  C1  charges  through  rectifier  CR1  to 
a  voltage  of  Vm.  On  the  positive  half-cycle,  the 
input  voltage,  in  series  with  the  stored  voltage  on 
C1  (Vc1=Vm),  charges  capacitor  C2  through  recti- 
fier CR2  to  a  voltage  of  2Vm.  On  the  next  negative 
half-cycle,  the  charge  on  C1  is  replenished.  At  the 
same  time,  the  input  voltage,  in  series  with  the 
stored  voltage  on  C2  (Vc2=2Vm),  charges  capaci- 
tor C3  through  CR3  to  a  voltage  of  2Vm  (Vc3= Vb- 
Va  =(Vm+Vc2)-Vc1=2Vm).  Vc1  and  Vc3,  in 
series,  provide  the  output  voltage  of  3Vm.  In  this 
case,  the  output  ripple  frequency  is  equal  to  that  of 
the  input  signal. 

Although  half-wave  and  full-wave  multiplier  circuits 


can  provide  equivalent  output  voltages,  there  are 
some  fundamental  differences  that  should  be  con- 
sidered. First,  the  full-wave  circuit  has  the  advan- 
tage of  higher  output  ripple  frequency  (twice  that 
of  the  half-wave  circuit).  In  addition,  the  full-wave 
circuit  provides  better  voltage  regulation  than  the 
half-wave  circuit,  since  the  latter  relies  upon  one 
capacitor  (C1  in  Figure  1A)  to  provide  the  charg- 
ing energy  to  a  single  DC  load  capacitor  (C2  in 
Figure  1A).  The  full-wave  circuit,  however, 
requires  that  the  secondary  side  of  the  trans- 
former be  capable  of  withstanding  high  voltages 
(approximately  1/2  of  the  output  voltage).  For  this 
reason,  the  half-wave  multiplier  is  usually  the  pre- 
ferred circuit  when  high  voltage  outputs  (Vo= kilo- 
volts)  are  required. 

DESIGN  GUIDELINES 

Capacitor  selection  -  The  size  of  capacitors  used 
in  multiplier  circuits  is  directly  proportional  to  the 
frequency  of  the  input  signal.  Capacitors  used  in 
off-line,  60Hz  applications  are  usually  in  the 
range  of  1 .0  to  200uF  while  those  used  in  higher 
frequency  applications,  say  1 0kHz,  are  typically  in 
the  range  of  .02  to  .06uF.  In  practice,  it  is  usually 
easier,  and  less  costly,  to  use  the  same  large 
capacitance  value  for  all  capacitors,  both  "AC" 
and  "DC"  type.  The  overall  capacitive  reactance  of 
the  circuit  must  be  considered,  however,  to  deter- 
mine the  largest  permissible  value. 

The  voltage  rating  of  capacitors  is  determined 
solely  by  the  type  of  multiplier  circuit.  In  the  half- 
wave  doubler  circuit  of  Figure  1A,  C4  must  be 
capable  of  withstanding  a  maximum  voltage  of 
Vm,  while  C2  must  withstand  a  voltage  of  2Vm.  In 
the  full-wave  doubler  circuit  of  Figure  1 B,  both  C1 
and  C2  must  withstand  voltages  of  Vm.  The  half- 
wave  voltage  tripler  of  Figure  1C  requires  C1  to 
withstand  a  voltage  of  Vm,  and  both  C2  and  C3  to 
withstand  voltages  of  2Vm.  A  good  rule  of  thumb 
is  to  select  capacitors  whose  voltage  rating  is 
approximately  twice  that  of  the  actual  peak 
applied  voltage.  For  example,  a  capacitor  which 
will  see  a  peak  voltage  of  2Vm  should  have  a  volt- 
age rating  of  approximately  4Vm. 

RECTIFIER  DIODE  SELECTION 

Several  basic  device  parameters  should  be  con- 
sidered: 

Repetitive  Peak  Reverse  Voltage  (Vrrm)  - 
Repetitive  peak  reverse  voltage  is  the  maximum 
allowable  instantaneous  value  of  reverse  voltage 
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across  the  rectifier  diode.  Applied  reverse  volt- 
ages below  this  maximum  value  will  produce  only 
negligible  leakage  currents  through  the  device. 
Voltages  in  excess  of  this  maximum  value,  how- 
ever, can  cause  circuit  malfunction  — and  even 
permanent  component  damage  —  because  sig- 
nificant reverse  currents  will  flow  through  the 
device.  For  example,  General  Instrument's  GP02- 
40  rectifier  diode  has  a  peak  reverse  voltage  rat- 
ing (Vrrm)  of  4,000  Volts,  maximum.  Applied 
reverse  voltages  of  4kV  or  less  will  produce  a 
maximum  reverse  leakage  current,  Ir,  of  5 
microamperes  through  the  device  when  operated 
at  room  temperature  (25°C).  In  most  cases,  this 
leakage  current  is  considered  negligible,  and  the 
device  is  said  to  be  completely  blocking 
(Ir=0). 

In  the  case  of  the  three  circuits  of  Figure  1 ,  the 
maximum  reverse  voltage  seen  by  each  rectifier 
diode  is  2Vm.  So  devices  must  be  selected  with 
reverse  voltage  (Vrrm)  ratings  of  at  least  2Vm. 

Reverse  Recovery  Time  (trr)  -  In  general  terms, 
reverse  recovery  time  is  a  measure  of  the  time 
needed  for  a  rectifier  diode  to  reach  a  state  of 
complete  blocking  (Ir=0)  upon  the  application  of 
a  reverse  bias.  Ideally,  this  time  should  be  zero.  In 
reality,  however,  there's  a  finite  period  of  time  in 
which  a  stored  charge  at  the  diode  junction  must 
be  "swept  away"  before  the  device  can  enter  its 
blocking  mode.  This  stored  charge  is  directly 
related  to  the  amount  of  forward  current  flowing 
through  the  device  just  prior  to  the  application  of 
the  reverse  bias.  Fortunately,  since  operating  cur- 
rents are  very  low  in  multiplier  circuits,  reverse 
recovery  times  are  kept  to  a  minimum. 
Nevertheless,  trr  plays  an  important  role  in  multi- 
plier design. 

When  selecting  rectifier  diodes,  the  frequency  of 
the  input  signal  to  the  multiplier  network  must  be 
considered.  For  symmetrical  signal  inputs,  the 
device  chosen  must  be  capable  of  switching  at 
speeds  faster  than  the  rise  and  fall  times  of  the 
input.  If  the  reverse  recovery  time  of  the  rectifier  is 
too  long,  the  efficiency  and  regulation  of  the  circuit 
will  suffer.  In  the  worst  case,  insufficient  recovery 
speeds  will  result  in  excessive  device  heating,  as 
reverse  power  losses  in  the  rectifier  become  sig- 
nificant. Continued  operation  in  this  mode  usually 
results  in  permanent  damage  to  the  device. 


The  reverse  recover  time  (trr)  specification  is  very 
dependent  upon  the  circuit  and  the  conditions 
being  used  to  make  the  measurement.  Several 
industry  standard  trr  test  circuits  exist  (Figure  2  is 
the  test  circuit  used  for  the  GP02-40).  Therefore, 
it's  very  important  to  note  which  test  circuit  is 
being  referenced,  as  the  same  device  may  mea- 
sure differently  on  different  test  circuits. 
Furthermore,  the  trr  specification  should  be  used 
for  qualitative,  not  quantitative  purposes,  since 
conditions  specified  for  trr  measurement  rarely 
reflect  those  found  in  actual  "real  life"  circuit  oper- 
ation. The  trr  specification  is  most  valuable  when 
comparing  two  or  more  devices  that  are  mea- 
sured on  the  same  circuit,  under  the  same  condi- 
tions. 

Figure  3  shows  the  relationship  between  forward 
current  and  trr  in  the  GPO2-40.  As  you  can  see, 
decreasing  current  flow  in  the  multiplier  circuit 
makes  it  possible  to  use  higher  input  frequencies. 
An  increase  in  current  flow  has  the  opposite 
effect.  Ideally,  the  multiplier  network  load  should 
draw  no  current. 

Peak  forward  Surge  Current  (Ifsm)  -  A  peak  for- 
ward surge  current  rating  is  given  for  most  rectifi- 
er diodes.  Most  often,  this  rating  corresponds  to 
the  maximum  peak  value  of  a  single  half-  sine 
wave  (50  or  60Hz)  which,  when  superimposed 
upon  the  devices  rated  load  current  (JEDEC 
method),  can  be  conducted,  without  damage  by 
the  rectifier.  This  rating  becomes  important  when 
considering  the  large  capacitance  associated 
with  multiplier  circuitry. 

Surge  currents  can  develop  in  multiplier  circuits, 
due  to  capacitive  loading  effects.  The  large  step- 
up  turns  ratio  between  primary  and  secondary  of 
most  high  voltage  transformers  causes  the  first 
multiplier  capacitor  (C1,  secondary  side)  to  be 
reflected  as  a  much  larger  capacitance  into  the 
primary.  For  example,  a  transformer  with  a  turns 
ratio  of  25  will  cause  a  1  .OuF  capacitance  to  be 
reflected  into  the  primary  circuitry  as  a  capaci- 
tance of  (1.0)(25)|aF,  or  625nF.  At  circuit  turn-on, 
large  currents  will  be  developed  in  the  primary 
side  as  this  effective  capacitance  begins  charg- 
ing. 

On  the  secondary  side,  significant  surge  currents 
can  flow  through  the  rectifiers  during  initial 
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Trr  as  a  function  of  forward  current 

capacitor  charging  at  turn-on. The  addition  of  a 
series  resistance  (Rs  in  Figure  1)  can  greatly 
reduce  these  current  surges,  as  well  as  those 
in  the  primary  circuitry.  For  example,  the 
GPO2-40  has  a  forward  surge  rating,  Ifsm,  of 
15  amperes.  Considering  a  maximum  sec- 
ondary voltage  of  260  Vrms,  60Hz,  the  calcula- 
tion of  Rs  is  as  follows: 

RSOVpeak/Ifsm  eq.l 
RSO(1.41)(260)/I5 
RSD24.4  ohm 

Other  Parameters  -  Of  lesser  significance  are 
the  forward  current  rating,  lo,  and  maximum  for- 
ward voltage,  Vf. 

Forward  current,  lo  -  As  stated  earlier,  in  the 
ideal  multiplier  configuration  the  load  will  draw  no 
current.  Ideally,  the  only  significant  current  flow 
through  the  rectifiers  occurs  during  capacitor 
charging.  Therefore,  devices  with  very  low  cur- 
rent ratings  (hundreds  of  milliamperes)  can  be 
used.  It  must  be  noted,  however,  that  the  forward 
current  and  forward  surge  current  ratings  are 
related,  since  both  are  a  function  of  silicon  die 
area.  Generally  speaking,  devices  with  a  high 
surge  current  rating,  Ifsm,  will  also  have  a  high 
forward  current,  lo,  rating,  and  vice  versa. 

Forward  Voltage,  Vf  -  In  practice,  the  forward 
voltage  drop,  Vf,  of  the  rectifiers  does  not  have  a 


significant  effect  on  the  multiplier  network's  over- 
all efficiency.  For  instance,  the  GP02-40  has  a 
typical  forward  drop  of  2.0  Volts  when  measured 
at  a  current  of  100  milliamperes.  A  half-wave 
doubler  with  an  8kV  output  will  have  less  than 
0.05  percent  (2  x  2V/8kV)  loss  in  efficiency  due 
to  the  forward  voltage  drops. 

HIGHER  ORDER 
 CASCADE  MULTIPLIER 

Still  higher  voltages  are  possible  by  using  the 
cascade  multiplier  circuit  shown  in  Figure  4. 
The  output  voltage  is  calculated  as: 

Vo  =  (n)(Vm),  as  IL  -  0  eq.2 

where  n=number  of  capacitors,  or  diodes, 
assuming  equal  value  capacitors,  ideal  diodes 
and  symmetrical  signal  input. 

In  theory,  one  can  obtain  any  incremental  output 
voltage  increasing  the  value  of  n.  In  practice, 
however,  voltage  regulation  and  efficiency 
become  increasingly  poor  as  n  increases.  The 
potential  for  voltage  arcing  must  also  be  consid- 
ered as  the  value  of  n  increases,  and  when  high- 
er output  voltages  are  required.  Careful  mechani- 
cal design  can  minimize  arcing,  to  a  large  extent. 

From  a  pure  circuits  standpoint,  voltage  multipli- 
ers are  relatively  easy  to  design. The  selection  of 
circuit  components,  however,  is  one  facet  of  the 
"overall  design"  that  should  not  be  taken  for 
granted  or  trivialized.  Careful  consideration  of  all 
component  parameters  is  the  only  way  to  ensure 
both  reliable  and  predictable  circuit  performance. 
Put  another  way,  ideal  circuits  require  ideal  cir- 
cuit components. 
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Cascade  multiplier 


AUTOMOTIVE  TRANSIENT 
VOLTAGE  SUPPRESSOR 


Premium  Automotive  Overvoltage  Protection 

Jon  Schleisner,  Senior  Applications  Engineer 


General  Instrument  PSD  has  developed  a  TVS  style 
transient  voltage  suppressor  specifically  for  automo- 
tive applications.  As  we  approach  the  twenty  first 
century,  automotive  electrical  systems  are  becoming; 

-More  complex 

-Increasingly  vital  to  vehicle  operation 
-A  larger  percentage  of  manufacturing  and 
replacement  cost. 

To  protect  this  principle  automotive  system  General 
Instrument  PSD  has  developed  the  6KA24  "load 
dump"  rectifier. 

The  6KA  component  offers  superior  performance 
compared  to  the  standard  5KP  series  and  the  leaded 
button  rectifier  several  manufactures  supply  for  this 
application.  The  features  include: 

■  Enhanced  power  handling  capability.  With  a 
10x1000us  power  rating  of  6500  watts  and  2000 
watt  rating  on  a  50ms.  to  1/2  Ipp  surge  the  6KA24 
is  among  the  most  rugged  automotive  TVS 
devices. 


■  Excellent  high  temperature  reverse  leakage  char- 
acteristics (see  Fig.  2).  This  TVS  component  has 
a  180°C  upper  temperature  limit. 
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Figure  2 


■  Specified  to  withstand  "double  battery"  and  "load 
dump"  conditions. 


■  Superior  clamping  performance,  Fig.1  displays  the 
very  low  impedance  and  resultant  tight  clamping 
characteristics.  This  implies  more  protection  of  the 
dollar  invested. 
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■  Exclusive  PAR  chip  design  for  Superior  Reliability 
performance. 

The  PAR  (Passivated  Anisotropric  etched  Rectifier) 
has  two  physical  characteristics  that  help  realize 
superior "  under  the  hood"  performance. 

1 .  The  junction  allows  for  very  uniform  current  densi- 
ty across  the  surface  area  of  the  die.  This  results  in 
minimum  "hot  spots"  across  the  chip.  Uniform  sur- 
face area  temperature  results  in  efficient  use  of  the 
available  die  area. 

(cont.) 
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2.  The  passivation  is  a  grown  oxide.  This  oxide  has 
thermal  properties  similar  to  silicon.  The  benefit  here 
is  excellent  thermal  cycling  characteristics.  Figure  3 
is  composite  reliability  summary  of  the  6KA24. 


LIFE  AND  ENVIRONMENT  TEST  SUMMARY 


6KA24  TVS 

QUALIFICATION 
DATA 

LIFE  TESTS 

F/T 

N 

(1000  MRS) 

STORAGE:  200X 

0/45 

0/45 

(1000  HPS) 

HTRB:  175°C  Tj/RATED  BIAS 

0/45 

0/45 

(1000  HPS) 

HUMIDITY:  85°CC/85%  R.H. 

12VC.  15  PS/ 

AUTOCLAVE:  24  HOURS 

0/45 

SOLDER  DIP:  260  C/10  SEC. 

0/45 

(JEDEC  SPEC) 

FORWARD  SURGE:  400  AMPS 

0/45 

TEMP  CYCLE:  1000  CYCLES 
-55°C  to  +200°C/30  MIN. 

0/45 

The  6KA  TVS  is  an  ideal  product  to  protect  automo- 
tive electrical  systems  from  automotive  "load  dump" 
transients  and  other  unexpected  surges  within  the 
electrical  system.  A  typical  applications  circuit  includ- 
ing a  GP30  for  reverse  battery  protection  is  shown  in 
Figure  4. 


GP30to  12V 
Power  Bus 

-K  o 


Protected 
Automotive 
Module 


6KA24 


Figure  4 


Typical  application  circuit 


F/T=Number  o!  fails  per  thousand  device  h 


HIGH  SPEED  DATA  LINE  PROTECTION 

Low  Current  Bridges  Rectifiers  Lend  Themselves  to  Data  Line  Protection 

Jon  Schleisner,  Senior  Applications  Engineer 


Local  Area  Network  (LAN)  data  lines  require  protec- 
tion against  direct  and  induced  transient  over  volt- 
ages on  the  lines.  Protecting  these  lines  and  the 
associated  network  is  not  a  trivial  task.  The  power 
range  is  somewhere  between  static  discharge  (very 
low  power)  and  lightening  protection  which  is  at  the 
other  end  of  the  spectrum  (high  power). 

Power  handling  capability  is  only  one  aspect  of  the 
design.  The  designer  must  take  care  not  to  "load 
down"  the  line  with  a  highly  capacitive  TVS  or  R/C 
network.  As  data  rates  go  beyond  50mb.  it  is  not  pos- 
sible to  use  a  TVS  unit  with  capacitance  above  100- 
200  pf.  Most  standard  TVS  devices  have  zero  Volt 
capacitance  values  greater  that  500pf.To  make  mat- 
ters worse,  the  lower  voltage  TVS  units  have  higher 
capacitance  values  than  their  higher  voltage  coun- 
terparts. Enter  the  steering  diode  bridge. 


similar  applications  where  data  lines  are  exposed  to 
transient  surges  beyond  the  scope  of  static  dis- 
charge. Since  each  bridge  contains  for  diodes  each 
component  can  protect  2  independent  lines. 

Graph  #1  shows  the  forward  voltage  drop  of  the  1 
and  1/2  amp  bridge  when  configured  as  shown  in 
Fig. 1. The  surge  can  be  applied  in  either  polarity  and 
to  either  input  individually  or  simutaneously. 


OR  D2 


PSD  offers  two  surface  mount  bridge  rectifiers. 
These  components  are  ideal  for  use  in  protection  cir- 
cuits where  power  handling,  capacitive  loading  and 
cost  are  all  design  considerations.  These  are  the  1 
amp.  bridge  (DF01S)  the  smaller  1/2  amp  (MB1S) 
SMD  bridge  rectifiers.  Each  diode  within  the  1  amp 
part  has  a  zero  volt  capacitance  of  50  pf.  the  1/2 
bridge  has  a  junction  capacitance  of  about  30  pf. 
These  components  can  be  configured  with  TVS 
components  (such  as  an  SMBJ12)  to  form  a  high 
performance,  low  capacitance  network  capable  of 
outstanding  data  line  protection  in  LAN  and  other 

Forward  Current  vs  Forward  Voltage 


1        2        3        4        5        6        7        8       9       10      11       t2      13  14 


Forward  Voltage  (Volts) 


DFS  Bridge  MBS  Bridge 


Figure  1 


These  small  components  are  capable  of  handling 
120  (MBS)  and  160  (DFS)  amps,  on  the  industry 
standard  10*1000  current  waveform.  This  is  the 
same  waveform  that  is  used  to  test  the  axial  and  sur- 
face mount  TVS  components  as  seen  in  the  PSD 
data  book.  For  the  MB1S  the  maximum  Vf  encoun- 
tered at  120  amps  is  7  Volts  hence,  it  is  possible  to 
use  the  100  volt  version  of  either  bridge  in  this  appli- 
cation without  fear  of  reliability  issues  caused  by 
reverse  breakdown  of  the  diodes  within  the  bridge 
during  surge  events. 


The  different  Steering  diode  /  TVS  configurations  are 
illustrated  in  fig.  2  through  6. 


Figure  2  shows  the  classic  symmetrical  bidirectional 
protector.  TVS  units  are  utilized  to  provide  clamping 
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protection  for  both  positive  and  negative  going  tran- 
sients. The  "turn  on  threshold"  of  the  network  is  spec- 
ified by  the  Bvr  of  the  TVS  unit  selected  plus  the  for- 
ward voltage  drop  of  the  rectifier  diode  junction  with- 
in the  bridge  being  utilized.  Because  the  currents 
encountered  can  vary  between  below  1  ampere  and 
higher  than  1 00  amps,  the  forward  voltage  drop  of  the 
bridge  may  vary  between.6  volts  and  7  volts. 

Incoming  Transient 


Protection  Action 


B(VR)  +  VD  (BRIDGE) 


B(VR)  -  VO  (BRIDGE) 


I 


I 


THE  SURGE  CAN  BE  APPLIED  TO  EITHER  LINE 
OR  BOTH.  +B(VR)  AND  -B(VR)  ARE  ADJUSTED  VIA 
TVS  PARTS  SELECTION. 


Figure  2 


Fig.  3  is  a  configuration  designed  to  provide  a-sym- 
metrical  bi-polar  protection,  that  is,  the  diode  drop  of 
1  volt  is  observed  for  negative  going  transients  and 
the  Bvr  of  the  selected  TVS  provides  the  turn  on 
characteristic  for  a  positive  going  surge.  This  is  a 
common  configuration  when  protecting  the  input 
stages  of  transceiver  IC's  that  are  powered  by  ground 
and  B+  and  no  negative  power  rail  is  utilized.  The 
configuration  can  be  reversed  to  provide  the  same 
style  of  surge  suppression  with  a  negative  power 
source. 


reasonable  voltage  across  the  steering  diodes  mini- 
mizing the  diode  junction  capacitance  and  assuring 
minimum  circuit  loading. 

Incoming  Transient 

LINE  1  ^  LINE  1 


LINE  2 


Protection  Action 

+B(VR) 


/       \J  \ 

-B(VR) 


THE  CLAMPING  VOLTAGE  BECOMES: 
B(VR)  (TVS)  +  2  VF  (BRIDGE)  =  VC 


Figure  3 


Fig.  4  graphically  shows  how  multiple  SMD  bridge 
rectifiers  can  be  used  in  conjunction  with  one  or  two 
TVS  units  in  order  to  protect  multiple  line  applications. 
Note  that  the  cost  of  the  TVS  units  then  becomes 
amortized  over  the  number  of  lines  tied  into  it.  In  sig- 
nificant volumes  it  is  possible  to  protect  multiple  data 
lines  to  a  legitimate  600  watt  (on  the  10*1000  wave- 
form) level  at  a  cost  far  less  than  an  individual  TVS 
per  line.  And  all  the  while  the  data  lines  are  being 
loaded  with  less  than  50  pf.  capacitance. 


vw — 


Both  Fig  2  and  3  have  a  resistor  designated  "R" 
going  to  either  V+  or  V-.  These  resistors  can  be  any 
low  power  chip  resistor  in  the  50  K  or  above  range. 
They  are  optional.  The  purpose  of  these  resistors  is 
to  provide  a  low  current  forcing  the  TVS  into  the 
avalanche  mode  causing  the  impedance  at  this  node 
to  be  low.  This  reduces  crosstalk  and  maintains  a 


Multiple  line  protection  can  be  implemented  by  tying 
several  bridges  into  one  set  of  TVS's.  For  single 
supply  systems,  one  TVS  can  be  eliminated  and 
that  node  connected  to  ground. 

  Figure  4 


Fig.  5  shows  an  alternate  method  of  using  a  SMD 
bridge  to  provide  effective  low  loss  protection  for 
"twisted  pair"  arrangements. 


Fig.  6  demonstrates  a  method  of  using  the  bridge 
rectifier  arrangement  to  protect  transceiver  I/O  ports 
by  "steering"  the  transient  overvoltages  to  either 
power  supply  rail  or  a  single  rail  and  ground.  It  is 
important  to  remember  good  "house  keeping"  when 
employing  this  topology  ie;  low  inductance  capacitors 
should  bypass  the  power  supply  rails  close  to  the  cir- 
cuitry being  protected.  If  these  rules  are  not  followed 
the  leading  edge  of  any  steep  rise  time  transient  will 
not  be  absorbed  by  the  power  supply.  This  will  result 
in  higher  "let  through"  voltages  and  less  effective  pro- 
tection. 


The  resultant  performance  of  any  of  these  circuits  is 
severely  influenced  by  parasitic  elements  in  the  cir- 
cuit. Robust  low  impedance  ground  planes  and  sim- 
ple PCB  traces  are  essential.  Series  inductance  in 
the  PCB  traces  or  grounding  scheme  will  cause  high- 
er than  expected  let  though  voltage  on  fast  rising 
transients.  How  fast  is  fast?  and  how  much  let 
through  voltage  is  excessive?  That  will  depend  on 
the  components  you  are  protecting. 


UNE  4  LINE  5  UNE  6 


(V+)  +  VF 


(V-)  -  VF 


CLAMPING  OCCURS  AT 
V+  (OR  V-)  +/-  VF  (BRIDGE) 

 Figure  6 


ESD  PROTECTION  IN  THE  NINETIES 


I/O  PORT  DESIGNERS  LOOK  TO  PROTECT  AGAINST  ESD  THREATS 

By  Jon  Schleisner,  Senior  Applications  Engineer 


As  we  approach  the  year  2000,  reliability  has 
become  an  essential  component  of  any  communica- 
tion and  data  management  system.  In  some  regions 
of  the  global  marketplace  these  reliability  standards 
are  government  imposed.  This  is  particularly  true  in 
Europe  where  the  IEC  (International  Electrotechnical 
Commission)  is  very  influential.  North  America  has 
Canadian  Standards  Association  and  Underwriters 
Laboratories.  However,  from  the  standpoint  of  strin- 
gency, Europe  leads  the  way.  Most  of  the  time,  sys- 
tem reliability  is  demanded  by  the  consumer. 
Communication  and  data  management  systems  are 
the  backbone  of  modern  business  and  down  time 
costs  money. 


Whether  government  imposed  or  customer  demand- 
ed, reliability  (and  perceived  quality)  are  here  to  stay. 
Enter  the  ESD  protection  of  data  ports.  PC's,  print- 
ers and  LAN's  all  have  one  thing  in  common.  Each 
one  must  interface  with  other  existing  hardware  in 
order  to  perform  their  required  tasks.  The  designers 
of  PC's,  printers,  LAN  hubs,  data  entry  terminals  and 
"black  box  interfaces"  all  face  a  common  problem; 
ESD  surge  events  at  the  interface  from  the  outside 
world. These  surges  must  be  dealt  with  in  an  efficient 
and  cost  effective  manner. 


General  Instrument,  Power  Semiconductor  Division 
offers  several  TVS  Array  solutions.  The  traditional 
method  of  protecting  data  ports  against  ESD  is  to 
use  RC  filters  or  individual  Zener  diode  clamps  to 
limit  the  voltage  excursions  at  the  data  port  to  safe 
levels.  These  are  levels  that  will  not  damage  the 
transceiver  chips  or  cause  latch  up  and  require  sys- 
tem restart  to  recover  the  data  port.  Filters  and  zener 
clamps  are  effective  solutions,  but  often  prove  expen- 
sive from  both  a  cost  and  board  real  estate  point  of 
view.  By  contrast,  the  TVS  Array  solution  is  an 
extremely  cost  effective  solution  and  the  footprint  of 
the  device  (in  SOIC  form)  is  extremely  compact.  This 
package  style  is  small  enough  to  fit  comfortably  on 
the  rear  of  a  printed  circuit  board  between  the  input 
connector  shell  and  the  associated  transceiver  cir- 
cuit. 


Measuring  the  performance  of  ESD  protection 
devices  is  an  arduous  task.  Due  to  the  extremely  fast 


rise  time  (on  the  order  of  "lOkv/ns)  recording  these 
events  requires  sophisticated  (and  expensive)  test 
equipment.  In  this  case,  the  test  pulse  was  applied 
with  the  KeyTek  minizap  model  MZ15/EC  with  TPC- 
2  tip.  The  events  were  recorded  with  a  Tektronics 
SCD1000  transient  waveform  recorder. 
This  scope  has  the  capability  of  performing  ultra  high 
speed  differential  measurements  and  storing  the 
information.  The  difficult  part  of  the  measurement  is 
developing  a  test  fixture  that  will  support  the  SMD 
component  and  allow  a  reasonably  clean,  high  speed 
measurement. 


The  test  fixture  breaks  with  tradition  as  it  mounts 
directly  on  the  front  panel  inputs  of  the  scope.  The 
internal  50  ohm  impedance  of  the  scope  is  used  in 
conjunction  with  1f2K  low  inductance  carbon  resis- 
tors to  form  wide  band  attenuators  between  the 
scope  and  the  test  fixture  interface.  The  attenuation 
factor  is  21:1. 


Figure  1  shows  the  test  fixture.  The  attenuators  are 
mounted  directly  on  the  double  sided  printed  circuit 
board  which  supports  the  DUT.  1  Kf2  resistors  (hand 
matched  to  .25%  of  each  other)  are  mounted  direct- 
ly on  the  chassis  mount  male  BNC  connectors.  The 
other  end  of  the  resistors  have  small  copper  alligator 
clips  attached  to  provide  measurement  points. 
Schematic  1  shows  the  measurement  circuit.  The 
purpose  of  the  differential  measurement  technique  is 
to  provide  noise  cancellation  across  the  ground 
plane. 


Figure  1 
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Schematic  1 


Side 
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Schematic  2 


The  ESD  pulse  is  supplied  via  the  KeyTek  minizap 
gun  with  direct  application  via  an  8  inch  jumper  wire. 
The  wire  is  necessary  to  reduce  the  residual  noise 
level  around  the  scope  and  prevent  false  triggering. 
This  is  a  symmetrical  bi-directional  array  (SMDA15C- 
8)  utilizing  the  circuit  shown  in  Schematic  2.  Figure  2 
shows  the  response  of  the  array  with  an  8kV  spike 
allied  to  pin  2.  Figure  3  shows  the  response  to  an  8 
kV  spike  in  the  negative  direction. 

SMDA  15C-8 
Typical  Response  to  8KV  Positive  Going  ESD  Pulse 


The  initial  leading  edge  of  the  pulse  shows  the  "let 
thru"  voltage  due  to  the  inductance  in  the  circuit 
board  and  internal  wire  bonds  in  the  package.  This 
settles  out  after  roughly  20  ns  and  the  array  can  be 
seen  to  clamp  at  18  Volts.  The  measured  "let  thru" 
voltage  is  less  than  1 00  Volts  in  either  direction.  In  a 
perfect  world,  the  voltage  peak  would  not  exceed  the 
18  volt  clamping  level  but  circuit  board  and  packag- 
ing limitations  cause  the  initial  "let  thru"  voltages.  The 
energy  level  during  the  "let  thru"  period  of  the  wave- 
form is  very  low  and  delivers  minimal  stress  to  the 
protected  port.  It  is  possible  to  design  a  protector  with 
almost  zero  "let  thru".  However  this  would  require 
"kelvin"  (or  4  point)  connections  to  each  signal  line 
node.  This  would  mean  that  an  eight  line  package 
could  protect  only  2  lines.  This  would  result  in  a  very 
expensive  solution  that  few  engineers  could  afford  to 
design  in. 

SMDA  15C-8 

Typical  Response  to  8KV  Negative  Going  ESD  Pulse 
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Figure  3 


Figure  4  shows  the  response  of  the  SMDA05-18 
array. This  is  an  asymmetrical  bi-directional  array  (the 
circuit  is  seen  in  Schematic  3).  The  part  can  be  seen 
to  clamp  at  9  volts  on  the  positive  going  ESD  pulse. 
Figure  5  shows  the  response  to  a  negative  going  8kV 
ESD  pulse.  The  part  can  be  seen  clamping  at  approx- 
imately negative  1  Volt. 
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SMDA  05-18 

Typical  Response  to  8KV  Positive  Going  ESD  Pulse 
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Schematic  3 


SMDA  05-18 

Typical  Response  to  8KV  Negative  Going  ESD  Pulse 


I 

£3 

3 

o 
I 
h 


10  20  30  40  50  60  70  80 


t,  time,  nseo 


Figure  5 


While  these  pictures  are  interesting,  they  deliver  only 
implied  proof  that  TVS  Array  devices  provide  protection 
against  ESD  pulses.  For  a  more  conclusive  demonstra- 
tion it  is  necessary  to  use  the  array  devices  in  a  circuit 
protecting  an  ESD  sensitive  component.  At  General 
Instrument's  Power  Semiconductor  Division,  we  have 
access  to  a  substantial  store  of  small  geometry  power 
MOSFETs  in  TO-92  cases. The  part  number  of  this  MOS- 
FET  was  PM802L,  this  is  an  80  volt  part  with  3  ohms  "on 
resistance"  and  a  low  gate  turn-on  threshold. These  MOS 
devices  proved  to  be  an  ideal  candidate  for  an  ESD 
"stress  to  failure"  test.  All  ESD  test  pulses  were  delivered 
by  the  KeyTek  minizap  gun.  Graph  1  provides  data  on  a 
100  piece  sample.  The  voltages  indicated  are  the  volt- 
ages the  devices  last  survived.  This  first  group  of  100 
pieces  were  tested  without  any  protection  devices  in 
place.  They  were  soldered  onto  printed  circuit  board 
ground  planes  with  the  source  and  drain  tied  to  ground 
and  the  gate  floating.  It  can  be  seen  in  Graph  1 ,  that  the 
devices  all  failed  below  100V.  This  made  these  particular 
MOSFETS  an  ideal  candidate  to  test  the  functional  effec- 
tiveness of  the  TVS  Array. 
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Graph  1 


The  second  set  of  100  pieces  were  soldered  onto  test 
boards  with  the  source  and  drain  connected  to  the 
ground  plane  and  the  gate  attached  to  one  input  line  on 
the  SMDA12C-8.  The  same  procedure  was  used  step- 
ping 20  volts  at  a  time.  At  the  1 00V  level,  it  was  observed 
that  all  100  devices  had  survived.  The  incremental  level 
was  then  increased  in  500V  steps.  The  results  appear  on 
Graph  2,  which  show  MOSFETs  gate  rupture  at  a  mini- 
mum of  7.5  kV  and  a  maximum  of  12.0  kV.  This  is  out- 
standing ESD  immunity. 
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Certainly  the  TVS  Array  product  provides  greatly 
enhanced  ESD  performances  verses  the  unprotected 
FETs.  One  of  the  critical  parameters  influencing  the 
effectiveness  of  TVS  Arrays,  or  other  protection  technolo- 
gies, is  placement.  Inductance  on  the  ground  return  cir- 
cuit will  dramatically  decrease  the  TVS  performance 
against  ESD.  The  extremely  fast  rise  times  observed  dur- 
ing ESD  events  make  proper  suppressor  placement  a 
necessity  not  an  elegant  option.  Please  see  QuikNote 
Series  No.  1 05  for  more  details  on  array  placement. 
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QUIKNOTES™ 


Gl  Transient  Suppressor  QuikNote™  Series:  No.  100 


WHAT  IS  A  SILICON  TRANSIENT  VOLTAGE  SUPPRESSOR? 

AND  HOW  DOES  IT  WORK? 


by  Bruce  Hartwig,  Senior  Automotive  Applications  Engineer 


Transient  Voltage  Suppressors  (TVS's)  are  devices 
used  to  protect  vulnerable  circuits  from  electrical  over- 
stress  such  as  that  caused  by  electrostatic  discharge, 
inductive  load  switching  and  induced  lightning.  Within 
the  TVS,  damaging  voltage  spikes  are  limited  by  clamp- 
ing or  avalanche  action  of  a  rugged  silicon  pn  junction 
which  reduces  the  amplitude  of  the  transient  to  a  nonde- 
structive level. 

In  a  circuit,  the  TVS  should  be  "invisible"  until  a  transient 
appears.  Electrical  parameters  such  as  breakdown 
voltage  (V(br)  ),  standby  (leakage)  current  (Id),  and 
capacitance  should  have  no  effect  on  normal  circuit  per- 
formance. 

The  TVS  breakdown  voltage  is  usually  10%  above  the 
reverse  standoff  voltage  (Vr),  which  approximates  the 
circuit  operating  voltage  to  limit  standby  current  and  to 
allow  for  variations  in  V(br)  caused  by  the  temperature 
coefficient  of  the  TVS.  When  a  transient  occurs,  the 
TVS  clamps  instantly  to  limit  the  spike  voltage  to  a  safe 
level,  called  the  clamping  voltage  (Vc),  while  conducting 
potentially  damaging  current  away  from  the  protected 
component. 

Fig.  1 

Transients  of  several  thousand  Volts  can  be'clamped'  to  a 
safe  level  by  the  TVS 
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Fig.  2 

Transient  current  is  diverted  to  ground  through  TVS;  the  voltage 
by  the  protected  load  is  limited  to  the  clamping  voltage  level  of 
the  TVS 
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TVS's  are  designed,  specified  and  tested  for  transient 
voltage  protection,  while  a  zener  diode  is  designed  and 
specified  for  voltage  regulation.  For  transient  protection, 
the  designer's  choice  is  a  TVS. 

The  surge  power  and  surge  current  capability  of  the  TVS 
are  proportional  to  its  junction  area.  Surge  ratings  for 
silicon  TVS  families  are  normally  specified  in  kilowatts  of 
peak  pulse  power  (Ppp)  during  a  given  waveform.  Early 
devices  were  specified  with  a  10/1000ns  waveform 
(10ns  rise  to  peak  and  1000ns  exponential  decay  to  one 
half  peak),  while  more  recent  product  introductions  are 
rated  for  an  8/20ns  test  waveform.  Power  ratings  range 
from  5KW  for  10/1000ns,  down  to  400W  for  8/20us. 
This  power  is  derived  from  the  product  of  the  peak  volt- 
age across  the  TVS  and  the  peak  current  conducted 
through  the  device. 


(continued) 
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WHAT  IS  A  SILICON  TRANSIENT  VOLTAGE  SUPPRESSOR? 
 AND  HOW  DOES  IT  WORK?  (cont'd) 


Packaging  covers  a  broad  spectrum  according  the  need. 
Discrete  axial  leaded  components  are  available  in  peak 
pulse  power  ratings  of  400W,  500W,  600W,  1 .5KW  and 
5KW.  The  higher  power  devices  are  most  frequently 
used  across  power  buses. 


Fig.  3 

Transient  Voltage  Suppressors  are  offered  in  axial,  surface  mount  and 
array  packages 
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For  lower  power,  high  density  applications,  suppressor 
arrays  are  available  in  both  DIP  and  small  outline  sur- 
face mount  configurations.  Arrays  are  normally  used 
across  data  lines  for  protecting  I/O  ports  from  static  dis- 
charge. Specialized  low  capacitance  TVSs  are  avail- 
able for  use  in  high  data  rate  circuits  to  prevent  signal 
attenuation. 

TVSs  have  circuit  operating  voltages  available  in  incre- 
ments from  5V  up  through  376V  for  some  types. 
Because  of  the  broad  range  of  voltages  and  power  rat- 
ings available,  (as  well  as  the  universal  presence  of 
transient  voltages)  TVSs  are  used  in  a  remarkably  wide 
variety  of  circuits  and  applications. 

Integrated  circuits  normally  feature  on-chip  protection 
which  is  usually  provided  by  internal  resistor-  diode  net- 
works or  SCR's.  There  is  insufficient  space  on  a 
microchip  to  provide  more  than  minimal  protection,  so 
the  higher  power,  external  protection  of  a  TVS  should  be 
added  in  those  applications  where  damaging  transient 
voltage  threats  exist. 

The  loss  to  U.S.  industry  due  to  transient  voltages 
exceeds  $10  billion  per  year.  TVS  devices  are  an  impor- 
tant part  of  the  solution. 


Gl  Transient  Suppressor  QuikNote™  Series:  No.  101 


DETERMINING  CLAMPING  VOLTAGE  LEVELS 
FOR  A  BROAD  RANGE  OF  PULSE  CURRENTS 


Bruce  Hartwig,  Senior  Automotive  Applications  Engineer 

In  Transient  Voltage  Suppressor  (TVS)  data  sheets,  all 
clamping  voltage  (Vc)  levels  are  specified  at  maximum 
rated  peak  pulse  current  (Ipp).  How  do  you  interpolate 
the  Vc  levels  for  transient  currents  (Ip)  other  than  the 
rated  maximum? 


Note  that  the  curves  based  on  actual  surge  data  have  a 
more  shallow  slope  than  those  from  the  calculation,  indi- 
cating that  the  devices  are  conservatively  rated  and  that 
the  formula  shown  provides  a  sufficient  level  of  confi- 
dence for  worst-  case  design. 


This  figure  is  easily  calculated  using  the  para- 
meters on  the  data  sheet  with  the  formula: 


Vc  =  (lp/lpp)(Vc  max.  -  V(BR)  max.)  +  V(BR)  max. 

Where:  Ip  =  test  pulse  current 

Ipp  =  max  rated  pulse  current 
Vc  max.  =  maximum  specified 

clamping  voltage 
V(BR)  max.  =  upper  limit  of 

breakdown  voltage 

This  calculation  assumes  a  linear  increase  in  Vc 
between  V(BR)  and  Vc  max,  which  is  realistic.  Figure  1 
illustrates  the  AVc  vs  Alp  relationship  for  two  voltage  lev- 
els, 10V  and  64V,  in  the  SMB  600W  series  between 
V(br)  and  Vc  as  determined  by  this  formula.  Results  are 
linear  as  expected.  V(BR)  max  is  used  in  this  calculation 
as  it  is  the  upper  limit  of  specified  breakdown  voltage. 

In  those  instances  where  V(br)  max  is  not  given  on  the 
data  sheet,  it  can  be  closely  approximated.  For  "A"  suf- 
fix parts,  multiply  the  minimum  V(BR)  by  1.11  and  for 
non-suffix  parts,  multiply  by  1 .22  to  obtain  the  maximum 

V(BR). 

The  curves  derived  from  measured  data  are  compared 
with  calculated  values  in  Fig.  1 .  Surge  tests  were  per- 
formed for  a  30  piece  sample  at  25°C  ambient  with  a 
10/1000us  waveform. 


Vc  vs  Ipp  for  SMBJ10A  and  SMBJ64A  Calculated  and  Measured 


SMBJ64A  /SMBJ10A 
Clamping  Voltage  vs.  %  Peak  Pulse  Current 


1mA  25%  50%  75%  100% 

Percent  Ipp 

—  SMBJ64A  calculated 

-  -  SMBJ64A  measured 

-  -  SMBJ10A  calculated 

—  SM8J10A  measured 
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USING  THE  POWER  VS  TIME  CURVE 


Bruce  Hartwig,  Senior  Automotive  Applications  Engineer 

How  can  the  maximum  transient  power  and  current 
capability  for  silicon  Transient  Voltage  Suppressors 
(TVS)  be  derived  for  conditions  other  than  the 
1 0/1  OOOus  pulse  specified  on  data  sheets? 

Most  Transient  Voltage  Suppressors  are  rated  for 
10/1 000ns  non-repetitive  pulse  waveforms  (10|is  being 
the  front  time  and  1 0OOus  being  the  time  from  start  to 
decay  to  one-  half  of  the  peak  value),  which  is  an  early 
telecom  transient  waveform.  Real  world  transients  will 
have  varying  pulse  widths  depending  on  the  source. 
Various  standards  describe  other  waveforms  to  reflect 
these  origins.  For  example,  IEC  801-  5  describes  a 
lightning  threat  to  data  lines  approximating  1 .2/50us. 

The  graph  in  Fig.  1  relates  peak  pulse  power  with  time 
for  600W  suppressors;  similar  curves  exist  for  TVS's 
rated  at  other  power  levels.  At  1000ns 

Fig  1. 

Peak  Pulse  Power  vs  Pulse  Time 


100ns       1ms       10ms      100ms        1ms       10ms  100ms 

td  -  Pulse  Time  -  sec. 


the  maximum  pulse  power  (Pp)  is  600W,  the  rating  con- 
dition of  the  device.  The  graph  illustrates  that  at  50us, 
the  rating  is  2100W  and  at  10,000us  (10ms),  Pp  rating  is 
down  to  approximately  200W.  This  applies  to  all 
devices  in  the  600W  series  regardless  of  their  operating 
voltage. 

Under  shorter  pulse  widths  a  TVS  will  sustain  higher 
pulse  currents  (lp).  For  a  width  of  50ns,  for  example,  a 
TVS  will  sustain  3.5  times  its  rated  lp  at  1 0OOus,  600W. 
Thus  the  peak  lp  of  an  SMBJ12A  would  increase  from 
30.2A  at  10/1 000ns  to  105.7A  at  1.2/50us.  The  current 
rating  of  an  SMBJ64A  would  increase  from  5.8A  to 
20.3A. 

Increasing  the  pulse  width  to  10,000us  will  reduce  the  lp 
rating  by  a  factor  of  0.33  since  the  Pp  is  reduced  to 
200W.  An  SMBJ12A  with  an  lp  of  30. 2A  at  1 0OOus 
would  be  reduced  to  an  lp  of  9.9A  for  a  10, OOOus  dura- 
tion. 

This  method  can  be  applied  to  derive  the  Pp  and  the  lp 
of  a  TVS  from  any  other  series  (such  as  400W,  500W, 
1 .5KW,  5KW,)  using  its  published  power  vs  pulse  time 
curve. 

Most  Transient  Voltage  Suppressors,  including  the 
examples  shown  here,  are  rated  for  10/1 000ns  double 
exponential  waveforms.  For  one-half  sine  wave  pulses, 
derate  to  75%  of  the  exponential  waveform  value  and  for 
square  wave  pulses,  derate  to  66%. 
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PROTECTING  LOW  CURRENT  LOADS  IN  HARSH 
ELECTRICAL  ENVIRONMENTS 


Bruce  Hartwig,  Senior  Automotive  Applications  Engineer 

Today's  sophisticated  electronic  systems  feature  sen- 
sors, transducers  and  microcontrollers  which  are  often 
placed  in  harsh  environments  having  exposure  to  light- 
ning, heavy  load  switching  and  other  damaging  tran- 
sients. 

To  protect  these  vulnerable  circuit  elements  from  electri- 
cal overstress,  high  power  silicon  transient  voltage  sup- 
pressors (TVSs)  are  usually  the  first  choice  as  illustrated 
in  Fig.  1. 

Fig.  1 

A  5kW  TVS  is  required  to  handle  the  high  surge  current 
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Consider  as  an  example,  a  pressure  transducer  which 
operates  at  28V,  placed  in  an  environment  in  which  it 
encounters  a  transient  voltage  of  140V  peak,  having  a 
source  impedance  of  2  ohms  and  a  duration  of 
1071000us.  The  failure  threshold  of  the  transducer  is 
40V,  therefore  the  TVS  must  clamp  at  40V  or  less.  The 
current  delivered  by  this  transient  is: 

/  =  (140V-  40V)/2Q  =  50A 

Note  that  the  voltage  clamping  action  of  the  TVS  results 
in  a  voltage  divider  whereby  the  open  circuit  level  of  the 
transient  appears  across  the  combination  of  the  source 
impedance  and  the  TVS  device.  Thus  the  TVS  clamp- 
ing voltage  is  subtracted  from  the  transient  voltage  leav- 
ing a  net  source  voltage  of  100V.  When  the  clamping 
voltage  is  high  compared  to  the  transient  peak  voltage, 
the  surge  current  is  significantly  reduced. 

This  circuit  can  be  protected  with  a  5KW-  rated  suppres- 
sion device  such  as  the  5KP28A  TVS  which  will  easily 
sustain  the  surge  current. 

An  alternate  and  more  economical  approach  is  to  add  a 
series  resistor  to  effectively  increase  the  source  imped- 


ance thus  limiting  surge  current  as  illustrated  in  fig  2 
Since  the  current  drawn  by  the  transducer  under  normal 
operation  is  small  (<20mA  typical),  performance  is  not 
adversely  affected  by  reduction  in  supply  current. 


Fig.  2 

Series  resistor  reduces  transient  current  allowing  a  much  smaller  TVS 
to  be  used 


2W  25W 


l 


 28V 


'  A  5000W 


Load 


548 


For  a  small  load  current,  1 0mA,  the  voltage  drop  across 
the  added  resistance  is  minimal,  about  0.25V  for  a  0.25 
Ohm  resistor.  Adding  this  resistor  reduces  the  surge  cur- 
rent to: 

/  =  (140V-  40V)/(2Q  +  250)  =  3.7 A 

This  is  less  than  one-tenth  the  surge  current  without  the 
resistor.  A  TVS  with  lower  power  rating  is  able  to  handle 
the  resulting  current.  In  this  case  a  500W  suppressor, 
such  as  the  SA28A  TVS,  replaces  the  5KW  device,  sav- 
ing board  space  and  cost. 

An  SA28A  was  chosen  in  this  example  since  its  current 
rating  for  a  10/1000us  pulse  is  11  A,  easily  withstanding 
the  3.7A  surge  calculated  above.  Although  the  maximum 
clamping  voltage  for  the  SA28A  is  given  on  the  data 
sheet  as  45.4V,  the  reduced  surge  current  is  33%  of  the 
suppressor's  peak  capability,  hence  the  clamping  volt- 
age would  be  approximately  38V,  within  our  stated  limit. 
(Reference  QuikNote™  No.101) 

Carbon  composition  resistors  are  recommended  for  this 
application,  as  they  have  sufficient  energy  capability  for 
the  pulse  condition.  Steady  state  power  dissipated  by 
the  resistor  (E  x  I)  is  0.25W  requiring  a  0.5W  rated  resis- 
tor for  adequate  margin.  The  examples  given  are  for 
25°C  ambient.  For  elevated  temperatures,  derate 
accordingly.  Protected  circuits  derived  within  these 
guidelines  should  be  fully  evaluated  under  operating  and 
threat  conditions  before  use. 
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PROTECTING  FOR  REPETITIVE  TRANSIENT  VOLTAGES 

Bruce  Hartwig,  Senior  Automotive  Applications  Engineer 


While  lightning  may  not  strike  twice  in  the  same  place,  in 
circuits  which  involve  power  switching,  relays,  or  motor 
control,  components  may  be  continually  subjected  to 
very  short  transient  voltages  occurring  at  regular  inter- 
vals. Transient  Voltage  Suppressor  (TVS)  will  effectively 
limit  the  transient  voltage  to  a  safe  level,  but  some 
guidelines  are  needed  for  selecting  the  TVS  which  must 
handle  this  repetitive  stress. 

The  average  steady  state  power  which  the  TVS  will  dis- 
sipate can  be  calculated  for  recurring  short  pulse  widths. 
This  average  power  must  be  within  the  steady  state 
power  rating  of  the  TVS  selected  for  the  application.  For 
example,  in  a  motor  drive  circuit,  the  switching  of  current 
through  the  inductance  of  the  motor  winding  continuous- 
ly generates  a  pulse  which  has  a  4us  duration  and  a 
25A  peak  current  at  a  frequency  of  120  Hz. 

Fig.  1 

Repetitive  transient  generated  by  motor  winding  inductance 


In  this  application  a  surface  mount  TVS,  part  number 
SMBJ6.5A,  is  initially  selected  to  protect  the  control 
inputs  of  the  motor  drive  circuitry  because  it  will  clamp 
the  single-pulse  voltage  to  a  maximum  level  of  11.2 
volts.  But  will  this  suppressor  survive  the  continuous 
(120  times  per  second)  application  of  this  transient? 

Pulse  interval,  the  inverse  of  the  frequency,  is: 

1/120  pulse/sec.  =  0.0083  sec. 

Peak  pulse  power  is  the  clamping  voltage  multiplied  by 
the  pulse  current: 

Ppp  =  11.2V  x  25A  =  280W 

Average  power  can  be  closely  estimated  by  multiplying 
the  peak  power  times  the  ratio  of  the  pulse  width  to  its 
interval: 


P  avg.  =  280W x  (0.000004  /  0.0083  sec.) 
=  0.134W 

The  SMBJ6.5A  will  dissipate  at  least  one  watt  steady 
state  on  a  typical  printed  circuit  board.  Thus  the  calcula- 
tion shows  that  the  suppressor  safely  dissipates  the 
average  power  generated  in  the  motor  drive,  and  clamps 
the  transient  voltage  to  a  safe  level.  The  SMAJ6.8A 
device  is  another  option  for  this  application. 

Circuit  board  layout  and  engineering  practices  which 
provide  adequate  heat  sinking  for  the  suppressor  should 
be  observed.  Higher  power  dissipation  can  be  achieved 
by  sizing  mounting  pads  proportionately.  Where  this  is 
not  practical,  or  if  calculation  results  in  average  dissipa- 
tion greater  than  can  be  safely  handled,  a  transient  sup- 
pressor with  a  higher  steady  state  power  rating  should 
be  selected. 

Derating  must  be  observed  for  operation  at  elevated 
temperatures  since  all  electrical  ratings  are  normally 
specified  at  25°C.  For  the  described  electrical  condi- 
tions an  ambient  temperature  of  75°C  will  provide  60% 
of  the  rated  steady  state  capability. 

Steady    100   v 

Slate  >v 
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(Average)  N. 
Power  \* 
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Rated  \ 
Power)     *°  \ 

0  50  100  150 
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Ti=50°C  at  Device  Mounting  Surface 

Fig.  2 

Temperature  derating  for  steady-state  power  dissipation 

The  average  power  calculation  shown  here  is  generally 
valid  for  pulses  up  to  10us  in  duration,  occurring  at  inter- 
vals in  the  range  of  100  to  1000us.  Longer  pulse  dura- 
tions approaching  1  ms  or  more  may  be  sustained  only  if 
the  interval  increases  correspondingly. 

It  may  not  be  possible  to  determine  the  exact  conditions 
(current  amplitude,  pulse  width,  etc.)  in  repetitive  pulse 
environments,  so  some  experimentation  may  be 
required  to  optimize  the  suppressor  selection. 
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TVS  PLACEMENT 
THE  CRITICAL  PATH  TO  THE  LEADING  EDGE 

Jon  Schleisner,  Senior  Applications  Engineer 


Reverse  avalanche  transient  suppressors  have  excellent 
turn  on  characteristics.  Typically  these  devices  turn  on 
in  sub-  nano  second  time  frames.  When  protecting 
small  geometry  integrated  circuits  it  is  important  to 
"catch"  the  leading  edge  of  transient  surges  with  very 
steep  rise  times. 

Parasitic  inductance  in  the  circuit  configuration  and  com- 
ponent layout  inhibit  the  suppressor's  ability  to  catch  the 
leading  edge  of  an  ESD  surge  or  other  very  fast  pulses; 

The  suppressor  should  be  as  physically  close  to  the  vul- 
nerable components  ground  return  as  possible  (see  fig. 
1).  The  lower  the  parasitic  inductance  between  the 
ground  plane  of  the  component  to  be  protected  and  the 
TVS,  the  more  effective  the  suppressor  will  be. 

Fig.  1 

Incoming 

Voltage 

Transient 


Let  thru  voltage 
via  ground  plane 


ESD  can  have  rise  times  as  steep  as  64KV/^s  or 
30KA/jis.  Though  the  total  energy  is  minimal,  the  peak 
is  easily  capable  of  rupturing  the  gate  oxide  at  the  input 
stage  of  a  data  transceiver  chip.  Fortunately  it  is  possi- 
ble to  use  the  parasitic  inductance  of  the  P.C.B.  to  your 
advantage. 


In  Fig.  2  it  is  shown  that  the  inductance  inherent  in  the 
P.C.B.  conductive  traces  can  be  used  to  slow  down  the 
leading  edge  of  an  incoming  transient,  thereby  reducing 
the  importance  of  the  inductance  between  the  TVS 
diode  element  and  the  critical  ground  path. 

Incoming 

Voltage 

Transient 


S7~7  l_2>U 


For  both  Fig.  1  and  Fig.  2: 

Li  =  inductance  of  ground  plane 
L2  =  inductance  of  P.C.B.  trace  from  input  to  TVS 
l_3  =  inductance  of  P.C.B.  trace  from  TVS  to  tranciever  into  pin 
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SERIES  STACKING  OF  TVS  FOR 
HIGHER  VOLTAGES  AND  POWER 


A.  Karl,  Applications  Engineer 

Higher  Voltages 

In  normal  operation,  a  transient  voltage  suppressor 
should  be  invisible  to  the  protected  circuit.  This  is  guar- 
anteed by  a  very  low  leakage  current  at  reverse  stand- 
off voltage.  As  long  as  this  voltage  is  not  exceeded,  the 
above  mentioned  feature  is  applicable.  Some  TVS- 
applications  require  a  very  high  stand-off  voltage,  which 
is  beyond  the  highest  available  value  for  a  certain  TVS 
series.  In  the  past  TVS  voltages  up  to  440V  were  avail- 
able in  axial  parts.  This  was  achieved  by  stacking  chips 
inside  the  axial  package. 

In  surface  mount  packages,  this  is  no  longer  possible 
and  the  maximum  available  voltage  is  170V  (working 
voltage).  Applications  requiring  a  working  voltage  that  is 
higher  than  170V  can  be  solved  by  putting  TVS  diodes 
in  series. 

When  putting  TVS  diodes  in  series  to  obtain  higher 
stand-off  voltages,  then  the  sum  of  the  stand-off  volt- 
ages of  the  single  diodes  should  be  equal  to  the  desired 
value. 

This  sounds  like  a  simple  solution  of  the  whole  problem 
but  also  current  rating  must  be  taken  into  account. 
Preferably  one  uses  devices  with  the  same  Vr  rating  for 
series  stacking.  Thus  the  Ipp  rating  is  the  same  for  each 
part.  Ipp  is  the  peak  pulse  current  that  can  be  reached 
with  a  corresponding  clamping  voltage  VCL,  where 
Ipp'VCL  is  the  peak  pulse  power  that  the  TVS  device  is 
capable  of.  If  TVS  diodes  with  different  Vr  ratings  are 
used  to  get  the  desired  voltage  by  series  stacking,  the 
Ipp  for  the  combination  is  determined  by  the  device  with 
the  lowest  Ipp  capability.  Vf  is  something  to  observe  at 
series  stacking  of  TVS,  as  it  will  be  multiplied  by  the 
number  of  devices. 


Higher  Power 

In  applications  with  a  fixed  working  and  clamping  volt- 
age, a  designer  can  increase  the  surge  rating  of  his 
design  by  putting  several  lower  voltage  parts  in  series. 
Power  handling  capability  is  increased  because  lower 
voltage  types  tends  to  be  limited,  e.g.  for  a  1 .5KE200  it 
is  5.2A.  The  5KP  series  is  only  available  up  to  Vr-1  10V. 
Some  transients,  however,  have  higher  pulse  currents. 

To  keep  the  advantages  of  AJTVS,  several  TVS  diodes 
can  be  put  in  series. 

The  designer  needs  to  pay  attention  to  the  fact  that  the 
voltages  need  to  be  split  equally.  If  all  working  voltages 
of  the  TVS  devices  put  in  series  are  equal,  also  the  peak 
currents  and  power  dissipated  is  equal. 

In  this  case,  the  total  power  capability  of  the  TVS  diodes 
put  in  series  is  equal  to  the  sum  of  each  TVS  diode. 


continued 
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SERIES  STACKING  OF  TVS  FOR 
HIGHER  VOLTAGES  AND  POWER  (cont'd) 


Ip=PpNcl? 
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Where:  Pp 

=  power  rating  of  used  TVS 

Vr 

=  reverse  working  voltage 

IP 

=  peak  pulse  current 

Vr  1/2/3 

=  reverse  working  voltages  for 

single  TVS 

Ip  max 

=  lowest  Ip  of  the  TVS  diodes 

put  in  series 

VR=V1+V2+V3 

O  1  o 
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Availability  and  Pricing 

Another  reason  to  consider  series  stacking  of  TVS  range(400,  500,  600,  1500,  5000W),  it  might  be  worth  it 

diodes  is  availability  and  price  of  different  types  of  TVS.  to  contact  your  Gl  representative  to  discuss  price  and 

If  you  have  an  application  with  a  high  working  voltage  availability  for  a  solution  where  diodes  are  put  into  a 

and  the  total  power  is  just  over  the  wattage  in  Gl's  series. 


©  General  Instrument 

Power  Semiconductor  Division 


Gl  Transient  Suppressor  QuikNote™  No.107 


PARALLELING  TRANSIENT  VOLTAGE 
SUPPRESSORS  FOR  HIGHER  POWER  CAPABILITY 

Bruce  Hartwig,  Senior  Automotive  Applications  Engineer 


Silicon  avalanche  transient  voltage  suppressors  (TVSs) 
offer  a  great  deal  of  flexibility  in  circuit  protection  these 
devices  are  available  in  voltages  ranging  from  5  through 
400  Volts,  and  in  power  ratings  from  300  through  6000 
Watts. 

In  addition,  they  have  been  successfully  used  in  higher 
voltage  and  power  combinations,  by  configuring  multiple 
TVSs  in  series  (see  QuikNote™  No. 106,  "Series 
Stacking  of  TVS  for  Higher  Voltages  and  Power"),  or  in 
parallel. 

Paralleling  for  Higher  Power  -  The  Basics 

Power  ratings  for  individual  TVSs  are  expressed  in 
Watts,  based  on  an  industry  standard  pulse  waveform, 
which  has  a  10ns  rise  time,  and  an  exponential  decay  to 
1/2  its  peak  at  1000  microseconds.  They  can  be  derat- 
ed for  other  pulse  waveshapes  in  accordance  with  the 
power  vs  time  graphs  on  datasheets  (see  QuikNote™ 
No.101 ,  "Using  the  Power  vs  Time  Curve"). 

For  an  application  in  which  known  transient  power 
exceeds  these  limits,  it  is  possible  (with  appropriate  cau- 
tions) to  configure  two  or  more  TVSs  in  parallel.  In  this 
configuration,  they  will  provide  the  same  voltage 
response  (reverse  stand-off  voltage  and  breakdown  volt- 
age) as  a  single  unit.  Leakage  current  will  increase  in 
proportion  to  the  number  of  units  paralleled.  The  prima- 
ry advantage  in  paralleling  TVSs  in  this  manner  is 
increased  current  and  power  handling  capability. 

The  basic  requirement  is  that  they  be  matched  in 
terms  of  clamping  voltage,  in  order  to  share  transient 
current  equally. 

Current  Sharing 

As  a  first  approximation,  Fig.  1  shows  an  example  in 
which  a  300V  transient  of  150A  total  current  is  divided 
among  three  TVSs  (p/n  1.5KE15)  in  parallel.  150A  is 
greater  than  the  rated  capability  of  a  single  such  TVS. 
However,  by  sharing  the  current  equally,  each  TVS 
shunts  1/3  of  the  current  or  50A  to  ground.  This  value  is 
within  its  rated  capability,  and  the  transient  is  safely 
clamped  to  20V,  protecting  the  load  from  damage. 


Matching 

While  all  three  TVSs  in  this  example  are  of  the  same 
part  number,  each  individual  unit  has  its  own  value  of 
breakdown  voltage,  reverse  leakage  and  clamping  volt- 
age. These  shifts  are  due  to  minor  differences  in 
dynamic  impedance;  all  within  the  allowable  specifica- 
tion. If  close  attention  is  not  paid  to  matching  these 
units,  the  device  with  the  lowest  breakdown  voltage  will 
typically  conduct  first  and  will  be  required  to  handle  a 
disproportionate  share  of  the  transient  current. 

Matching  of  devices  on  the  basis  of  clamping  voltage 
under  pulse  conditions  at  a  moderate  current  level  is 
recommended.  Rather  than  measuring  low-current 
breakdown  voltage  only,  this  method  provides  accurate 
voltage  matching  by  taking  into  account  the  dynamic 
effects  under  higher  current.  Each  device  is  subjected 
to  a  known  pulse  level,  such  as  a  1A,  1ms  rectangular 
pulse.  Clamping  voltage  is  then  monitored  by  a  storage 
oscilloscope  or  peak  reading  voltmeter  with  sufficiently 
fast  response.  Units  can  then  be  sorted  into  groups  of 
1%  tolerance  for  best  current  sharing  performance. 
In  board  layout,  keep  lead  lengths  and  circuit  board 
traces  in  the  shunt  path  as  short  as  possible. 

Through  proper  selection  and  configuration,  an  effective 
transient  suppressor  combination  can  be  achieved  for 
almost  any  protection  need. 

Fig.  1 
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HIGH  SPEED  RECTIFIER  APPLICATIONS 
IN  HIGH  END  AUDIO 


Jon  Schleisner,  Senior  Applications  Engineer 


High  end  audio  is  one  of  the  few  subjective  areas  of 
electronic  design.  In  almost  all  fields  of  hardware  devel- 
opment a  system  either  works  or  it  does  not.  In  high 
end  audio  component  design  it  is  entirely  possible  to 
have  a  piece  of  equipment  that  works  (meets  all  paper 
specifications)  and  sounds  horrible. 

Component  selection  in  areas  that  would  appear  to  be 
insignificant  to  the  success  of  a  design,  can  effect  the 
ultimate  sound  quality  of  a  component  in  a  negative 
way.  One  of  the  areas  that  is  overlooked  is  the  input 
rectifier  that  lives  off  the  secondary  of  the  power  trans- 
former Fig.  1 .  Traditionally  these  rectifier  sockets  have 
been  filled  with  standard  recovery  diodes.  On  the  sur- 
face this  would  appear  to  be  a  good  selection,  since  the 
fundamental  frequency  of  the  line  current  is  60  Hz 
(50  Hz  in  Europe). 


Critical  listening  tests  have  demonstrated  that  the  recov- 
ery time  (Fig.  2)  and  type  (soft  or  snappy)  has  an  effect 
on  the  "subjective  quietness"  of  a  high  end  audio  prod- 
uct. This  is  not  "quietness"  from  the  standpoint  of  signal 
to  noise  ratio  traditionally  measured  in  decibels.  This  is 
a  subjective  sense  of  silence  between  notes  in  a  musical 
passage.  To  investigate  further,  this  phenomenon  can 
be  measured  with  a  spectrum  analyzer.  This  was 
demonstrated  in  an  article  by  Rick  Miller  with  pictures 
and  data  in  the  "Audio  Amateur"  of  Jan  '94.  The  higher 
order  harmonics  generated  by  the  recovery  time  of  the 
standard  speed  rectifier  can  be  clearly  viewed  on  the 
spectrum  analyzer.  These  upper  harmonics  are  absent 
(or  at  least  below  the  noise  floor  of  the  instrumentation). 
Audiophiles  spend  lots  of  money  on  AC  line  conditioners 
to  eliminate  line  noise  from  the  power  supply  inputs  to 
their  equipment,  which  is  certainly  counter  productive  to 
generating  this  noise  internally.  This  component  substi- 
tution is  easy  to  accomplish. 

With  regards  to  Schottky  rectifiers  concerning  low  volt- 
age applications,  many  solid  state  designs  can  utilized 
schottky  rectifiers.  Schottky  rectifiers  have  switching 
speeds  in  the  single  nanosecond  times  and  below. 
They  are  available  to  60  Volt  B(vr>  maximum.  These 


are  ideal  for  almost  all  solid  state  preamplifiers,  CD  play- 
ers, digital  processors,  tuners,  high  end  surround  sound, 
low  voltage  class  "A"  power  amps  and  tube  filament  sup- 


err 


Fig.  2 


Tubes  (also  known  as  valves)  are  still  widely  used  in 
high  end  audio  circuitry.  These  components  require 
much  higher  operating  voltages  than  solid  state  designs. 
The  SUF15  and  SUF30  diodes  are  ideal  1.5  and  3.0 
ampere  diodes  with  a  Bvr  of  600  Volts  (J  class).  The 
SUF1 5J  is  ideal  for  tube  preamplifiers  for  new  designs 
or  as  a  retrofit.  The  SUF30J  is  a  3.0  Ampere  600  Volt 
rectifier  ideal  for  valve  power  amplifiers. 

Power  amplifiers  typically  use  a  bridge  rectifier  after  the 
power  transformer.  Unfortunately,  G.I.  does  not  make 
high  power  fast  recovery  bridges.  It  is  necessary  to 
build  the  bridge  assembly  out  of  components  utilizing 
the  TO-220,  TO-3P  or  paralleling  discrete  4.0  ampere 
diodes.  Based  on  the  facts  that  the  UG  series  is  very 
fast,  exhibits  a  "soft"  recovery  waveform,  and  is  avail- 
able in  up  to  200  volts  Bvr  makes  it  ideal  for  this  appli- 
cation. These  are  very  effective  in  the  standard  modern 
solid  state  power  amplifier  ie;  B&K,  Adcom,  Hafler, 
Bryston  and  all  their  spinoffs. 

Attention  to  the  front  end  of  the  power  supply  in  high 
grade  audio  gear  is  essential,  if  a  design  is  going  to 
deliver  the  best  possible  sound  quality.  In  addition,  it  is 
possible  to  design  "AC  line  conditioning"  into  the  AC 
front  end  of  the  power  supply,  minimizing  the  need  for 
external  power  conditioning  equipment.  If  all  this  is 
done,  the  DC  rails  of  properly  designed  equipment 
should  be  unbelievably  quiet. 

©  General  Instrument 


